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Deep-Sea Red Crab, 
Geryon quinquedens, 
Survey off Northeastern 
United States 


ROLAND L. WIGLEY, 
ROGER B. THEROUX, 
and HARRIETT E. MURRAY 


ABSTRACT—A quantitative survey of the deep-sea red crab, Geryon quin- 
quedens, was conducted in continental slope waters off the northeastern 
United States in June-July 1974. Red crabs were present in all geographic 
areas sampled, between offshore Maryland and eastern Georges Bank. They 
were found at water depths ranging from 274 to 1,463 m (150-800 fm), but there 
were striking differences in size and number of red crabs related to depth. The 
estimated number of red crabs of commercial size, 114 mm (4.5 in) or larger in 
carapace width, in the survey area was 43 million and the standing crop 
biomass 27 million kg (59 million pounds). Both number and biomass of crabs 
were greater at intermediate depths, 320-914 m (175-500 fm), than in either 
shallower or deeper waters. Size of crabs ranged from 8 to 142 mm (0.3-5.6 in). 
Males were substantially larger (average weight 413 g; 0.9 Ib) than females 
(average weight 244 g; 0.5 /b). Largest crabs occurred in shallow waters and 
smallest crabs occurred in deepest waters. An up-slope migration is deduced 
from this pronounced size-depth relationship. Other topics included in this 
report are: notes on red crab biology, estimates of density of the American 
lobster, and descriptions of bottom sediments and topography. 


INTRODUCTION 


A quantitative survey of the deep-sea 
red crab, Geryon quinquedens Smith, 
an epibenthic brachyuran of the family 
Geryonidae, was conducted in conti- 
nental slope waters off the northeastern 
United States in June-July 1974 by the 
National Marine Fisheries Service. The 
area surveyed extends from offshore 
Maryland northeastward to the Corsair 
Canyon region on the eastern end of 
Georges Bank (Fig. 1). Operations 
were conducted at water depths from 
229 to 1,646 m (125-900 fm). 


Primary purposes of the survey were 
to determine the distribution and to ob- 
tain estimates of the numbers and 
biomass of red crabs in the area sam- 
pled. Secondary objectives were to as- 
sess the size composition of this species 
and obtain supplementary information 
on its life history and ecology. 


Previous Studies 
Geographically, the range of the 
deep-sea red crab is limited, according 
to present records, to the western por- 
tions of the North and South Atlantic 
1 


The red crab, Geryon quinquidens, above, was drawn 
from a live male speci ighing 1-ib and 
ing 4 inches point-to-point across the carapace. 





Oceans. It is a common resident in the 
Gulf of Maine, ranging as far northward 
as Casco Bay, Me., and to lat. 43°52'N 
in the central Gulf. Its northernmost oc- 
currence off eastern Nova Scotia is ap- 
proximately lat. 43°15’N,, long. 60°50'W. 
From these localities it occurs south- 
ward along the continental slope to 
Cuba, the Gulf of Mexico, and Brazil 
(Rathbun, 1937; Chace, 1940; Schroe- 
der. 1959). Bathymetrically, it ranges 
from 40 to 2,155 m (22-1,178 fm), but 
is principally an inhabitant of the bathy- 
al zone. Records of its occurrence at 
depths shallower than about 210 m 
(115 fm) all pertain to specimens from 
the Gulf of Maine. 

Published information is rather lim- 
ited regarding the practical aspect of 
showing the density of occurrence of 
red crabs within its geographic and 
bathymetric ranges. The relative catch 
rates of this crab in different geographic 
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Figure 1.—Sampling stations (solid dots) occupied by 
the research vessel Albatross IV during the red crab 
survey, June-July 1974. Details of station locations, 
environmental characteristics, and sampling are given 
in Table 1, 


areas and water depths have been de- 
rived from catches made with a variety 
of trawls and baited traps (pots). 
Schroeder (1955, 1959) reported the 
number of crabs per I-h haul in numer- 
ous samples taken on the continental 
slope between offshore Virginia and 
Nova Scotia. Sampling gear used in that 
study consisted of otter trawls having 
groundrope lengths of 11, 15, and 18 m 
(35, 50, and 60 ft). Best catches, which 
averaged 126-245 crabs per I-h haul, 
were made in the New York-Virginia 
region at water depths from 274 to 732 m 
(150-400 fm). McRae (1961) reported on 
the results of trawling by the U.S. 
Bureau of Commercial Fisheries’. 
They sampled a large area, extending 
from the Cape Ann, Mass. region in the 
Gulf of Maine southward to offshore 
Virginia, using New England otter 
trawls and Gulf of Mexico shrimp 
trawls. Red crabs were taken at water 


‘Renamed the National Marine Fisheries Service 
in 1970 when transferred into the newly established 
National Oceanic and Atmospheric Administra- 
tion (NOAA), U.S. Department of Commerce. 


————— 5 3/4 INCHES ——- 


Figure 2.—Dorsal view of an adult male red crab from the continental slope south of Martha’s Vineyard, 
Massachusetts. Several small stalked barnacles may be seen attached to the carapace which is 142 mm 


(5.6 in) in width. 


depths from 110 to 1,463 m (60-800 fm), 
with largest catches taken between 366 
and 549 m (200 and 300 fm). In general 


2 


the crab catches were small to moder- 
ate; the single largest catch consisted of 
253.11 kg (558 Ib) of crabs caught in a 





70-min haul at depths from 366 to 457 m 
(200-250 fm). Meade (1970) and Meade 
and Gray (1973) reported on explor- 
atory red crab fishing with trawls and 
baited traps off southern New England 
in 1969 conducted by the University of 
Rhode Island and Rhode Island De- 
partment of Natural Resources. They 
reported several large catches, up to 
1587.6 kg (3,500 Ib) per h, were made at 
depths between 439 and 549 m (240 and 
300 fm) on the slope off southern New 
England between Veatch and Atlantis 
Canyons. Gear used was a standard 
otter trawl with a 53.3-m (175-ft) ground- 
rope and otter doors that were 2.29 m 
(7.5 ft) long and weighed 499 kg (1,100 
lb). Their work included limited fishing 
with modified king crab pots that yield- 
ed catches of 72-111 kg (158 and 245 Ib) 
of red crabs per pot. In 1971 the Na- 
tional Marine Fisheries Service con- 
ducted experimental fishing for red 
* crabs using several kinds of baited traps 
(Anonymous, 1971). Fishing was suc- 
cessfully carried out at depths from 
150 to over 1,097 m (84-600 fm) in the 
vicinity of Block, Hudson, and Balti- 
more Canyons. High concentrations 
of Geryon were found at depths be- 
tween 457 and 914 m (250 and 500 fm). 
Best catches were made in the Hudson 
Canyon region where lobster pot 
catches averaged 55.3 kg (122 Ib) of 
crabs per day, and a single king crab pot 
caught 323.9 kg (714 Ib) of crabs in an 
18-h set. Red crabs in the Norfolk Can- 
yon area were studied by Haefner and 
Musick (1974). They reported both the 
number and weight of red crabs caught 
with a 13.7 m (45 ft) otter trawl and in 
specially constructed crab traps baited 
with long-finned hake, Urophycis 
chesteri. Red crabs were most abundant 
at depths between 265 and 512 m (145 
and 280 fm) where 27.4 kg (60.5 Ib) per 
0.5-h haul were taken with the trawl. 
Interestingly, they reported finding 
more crabs in areas adjacent to the can- 
yon than in the canyon proper. 


Fishery 

Red crabs (Fig. 2) presently support a 
small fishery in southern New England. 
Recent landings have ranged from near 
zero to as muchas 45,360 kg (100,000 Ib) 
per month. Several vessels fish 
specifically for red crabs, at least part 
time. Another source of red crabs is the 
incidental catch in the offshore lobster 
fishery. The principal ports handling red 


crabs are New Bedford, Mass. and 
Galilee (Point Judith), R.I. Because of 
the newness of this fishery the fishing 
methods and processing procedures are 
in the developmental stages and conse- 
quently vary considerably. The princi- 
pal fishing methods employed at this 
time are baited lobster pots or modified 
crab pots. Some of the vessels bring the 
crabs to port alive, on ice or in circulat- 
ing sea water tanks (Holmsen and 
McAllister, 1974). Others butcher the 
crabs at sea, by removing and discard- 
ing the carapace and viscera. The legs 
and attached muscle meat are frozen 
and brought to shore for further process- 
ing. In 1974 there were two processing 
plants that handled significant quan- 
tities of red crabs: (1) Galilee Offshore 
Marine, Inc.*, Galilee, R. I., and (2) 
New Bedford Atlantic Associates, 
New Bedford, Mass. Recent market 
developments have caused a substantial 
curtailment in red crab landings and 
processing. 


Other Species 


A second species of red crab— 
Geryon affinis A. Milne Edwards and 
*The use of trade names does not imply endorse- 


ment by the National Marine Fisheries Service, 
NOAA. 





Bouvier—occurs off the U.S. east 
coast, but it has a more southerly dis- 
tribution. It is a deep-water species, 
like G. quinquedens, and is known 
from U.S. waters from the Florida 
Straits northward to the offing of Ches- 
apeake Bay (Schroeder, 1959). In a 
negative way our survey data support 
this distributional information in that 
we did not catch any specimens of G. 
affinis. Commercial boats fishing for 
deep-sea red crabs catch a few G. af- 


finis specimens in the southern New 


England region, but we have no records 
of exact location or number caught. 


MATERIALS AND METHODS 


Survey operations were conducted 
from Albatross IV, a 57 m (187-ft) re- 
search vessel operated for the North- 
east Fisheries Center by the National 
Ocean Survey, Office of Fleet Opera- 
tions, NOAA. Sampling gear of two 
principal types was used on this survey: 
(1) an underwater photographic system 
(Fig. 3) which took in situ photographs 
of the sea bottom and constituent 
epibenthic fauna, and (2) an otter trawl 
used for catching red crabs. 

Photographs of the sea bottom were 
obtained for the purpose of determining 


Figure 3.—Front-oblique view of the sled-mounted photographic system. Camera is mounted at upper 
right-center of sled, the electronic flash unit is in the forward corner, the power pack is fastened hori- 
zontally at the left center of the sled, and the orientation pinger is mounted vertically in the rear corner. 
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Figure 4.—Adult red crab photographed in situ on the continental slope sea bottom south of Nantucket 


Shoals, using the sled-mounted photographic system. Size of this speci 





is appr tely 13 cm (5.1 in) 


carapace width. This is an enlarged portion of a photograph covering a much larger area of sea bottom. 


Scale bar is 10 cm (3.9 in). 


the density (number per unit area of sea 
bottom) of red crabs (Fig. 4). The photo- 
graphic system consisted of a 70-mm 
(2.75-in) camera and stroboscopic light 
mounted -on a large steel sled. Dimen- 
sions of the sled are: 2.7 m (9 ft) long, 
2.1 m (7 ft) wide, and 1.9 m (6 ft 8 in) 
high. It was constructed of heavy-gauge 
6.4-cm (2.5-in) diameter steel pipe, 
and runners 25.4 cm (10 in) broad and 
2.5 cm (1 in) thick. The sled weighs 
1,225 kg (2.700 Ib). The camera was a 
Hydro-Products Deep Sea _ Photo- 
graphic Camera, Model PC-705; the 
strobe unit was a Hydro-Products, 
Deep Sea Strobe, Model PF-730. Film 
used was Kodak Ektachrome EF day- 
light (color) and Kodak Tri-X Pan 
(black and white). 

The photo sled was towed slowly, 
from | to 2 knots, along the bottom at 
each station where the topography of 
the sea floor was suitable. Suitability of 
the bottom was evaluated immediately 
prior to launching by means of a 
fathometer. At the shallower depths, 
less than 585 m (320 fms), we used an 
ELAC fathometer and in deep water an 
EDO instrument. The tow duration of 
the photo sled at each station ranged 
from 30 to 75 min, depending on local 
conditions (bottom roughness, an- 
chored fishing gear, etc.). The camera 
was programmed to obtain a photo- 


graph every 10 sec; thus the maximum 
number of photographs during one tow 
was approximately 400. Upon comple- 
tion of the photo-sled tow, the film was 
removed, and a short strip (1-2 m; 3-6 ft) 
was developed to monitor focus, strobe 
light position, exposure, etc. The re- 
mainder of the film was brought to the 
laboratory ashore and sent to commer- 
cial film processors for developing and 
printing. A total of 18,000 photographs 
was obtained at 33 stations (Table 1). Of 
this total, 8,262 photographs represent- 
ing the best quality for enumeration 
purposes were selected for quantitative 
analyses. 

To maximize the accuracy of infor- 
mation acquired from the photographic 
enumeration, only the best-lighted area 
nearest the camera in individual photo- 
graphs, which represented a bottom 
area of 31.8 m?, was examined and the 
faunal components counted. All areas 
darkened or obscured by shadows from 
sediment clouds and other factors that 
obscured the view were deducted in de- 
termining crab density. Standard 
coefficients of diminished visibility of 
organisms, based on the square of the 
distance from the camera, were derived 
from a random sample. For purposes of 
analysis the study area was divided into 
four geographic zones labeled A 
through D (Fig. 7). The area of each 
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zone, in thousands of hectares, is: A, 
453; B, 253: C, 439; and D, 418. Popula- 
tion estimates of the red crab were cal- 
culated by multiplying crab density by 
the geographic area (determined from 
nautical charts), within each geographic 
zone and water depth class. 

An otter trawl was used to collect 
samples of red crabs for determining 
size composition, sex ratios, and other 
aspects of their biology and life history. 
The trawl used was a 4.9-m (16-ft) 
semi-balloon otter trawl. Trawl ground- 
rope was 5.8 m (19 ft) long; wire exten- 
sion pieces were 4 m (12 ft) long; mesh 
of the wings and body was No. 9 thread, 
3.8 cm (1.5 in), stretched measure; 
codend mesh was No. 15 thread, 3.2 cm 
(1.25 in). The trawl was fished at 43 
stations (see Table 1). It was towed ata 
speed of from 1.5 to 2 knots for 30 min 
(except at stations 25, 43, and 50, which 
were of only 15 min duration and the 
catch statistics were prorated to 30 min 
equivalents). Trawl contents were 
sorted and processed (identified, 
counted, weighed) aboard ship. 
Selected components were preserved 
and brought to the laboratory ashore for 
additional study. Size (carapace width), 
weight, sex, and other biological infor- 
mation was obtained for the red crabs in 
each haul. Width was measured with 
calipers from the outermost face of the 
fifth antero-lateral spine on each side of 
the carapace. Weights of small speci- 
mens or small quantities were measured 
with Chatillion spring balances; for 
large quantities a bar-beam balance was 
used. 

The term ‘‘young”’ or ‘‘young crab’’, 
as used in this report, refers to small 
Geryon without externally evident 
sex-related morphological characteris- 
tics which distinguish males from 
females. Water temperature was mea- 
sured by means of XBT’s; one XBT at 
each station (see columns 11 and 12 in 
Table 1). A standard set of descriptive 
terms from Heezen and Hollister (1971) 
was employed in characterizing the bot- 
tom topography. 

The total number of red crabs caught 
with the otter trawl was 1,441 of which 
795 were females, 641 were males, and 5 
were young. Records of the number 
caught and their average size in terms of 
weight and carapace width are listed for 
each station in Table 2. Red crabs were 
taken at 33 stations; they were com- 





Table 1.—Station and collection data pertaining to the otter traw! and sled-mounted camera operated from R/V ALBATROSS IV 28 June and 
8-24 July 1974. 





Bottom water 
temperature 


Meters F Cc 


Water 


Start depth 


Fathoms 


Lat. N Long. W Long. W 





40°00.0 
39°57.0 
39°58.0 
39°56.5 
39°54.0' 
39°51.5 
39°49.0 
39°47.0 
39°46.0 
39°35.5 
39°35.0 
39°34.5 
39°33.0 
39°33.0 
39°32.0 
39°14.5 
39°14.0 
39°14.0 
39°13.5 
39°15.0 
39°14.5 
39° 14.0 
39°12.0 
39°10.0 
39°07.0 
38°40.0 
38°12.0 
38°12.0 
37°56.3 
37°57.5 
38°37.0 
40°01.5 
39°55.0 
39°55.0 
39°53.0 
39°52.5 
39°53.0 
39°55.5 
39°55.0 
39°55.0 
39°55.2 
39°53.5 
39°55.0 
39°52.5 
39°51.5 
40°06.5 
40°05.2' 
40°04.5 
40°04.0' 
40°29.8 
40°30.0 
40°29.0' 
40°30.5 
40°32.0 
40°28.5 
40°45.0 
40°45.5 
40°46.0 
40°50.0 
40°48.0° 
41°00.5 
41°23.0 
41°29.0 
39°55.5 
39°55.5 
39°54.0 
39°53.0 
39°52.5 
39°51.0' 
39°51.0 
39°50.0' 
39°50.0 
39°48.0 
39°44.0 
39°43.0 
39°40.0 


70°53.0 
70°52.0 
70°59.0 
70°48.5 
70°53.0 
70°56.0 
70°56.0 
71°07.0 
71°04.0 
72°00.5 
72°02.0 
71°57.0 
71°57.5 
71°57.0 
71°54.0 
72°20.0 
72°23.0 
72°21.0 
72°20.0 
72°18.0 
72°16.0 
72°14.5 
72°16.5 
72°13.0 
72°10.0 
73°05.0 
73°40.0 
73°39.5 
73°55.5 
73°55.0 
73°02.5 
70°18.5 
70°22.0 
70°23.0 
70°25.0 
70°23.0 
70°23.5 
69°32.0 
69°24.0' 
69°22.0 
69°22.0' 
69°24.0 
69°18.5 
69°24.0 
69°24.0 
68°37.5 
68°43.5 
68°41.0 
68°41.5 
67°11.0 
67°08.5 
67°08.5 
67°05.0 
67°02.5 
67°08.0 
66°47.0 
66°45.5 
66°41.0 
66°37.5 
66°36.0 
66°23.5 
66°01.0 
65°55.5 
69°51.5 
69°53.0 
69°48.5 
69°48.5 
69°44.0 
69°43.0 
69°44.0 
69°42.0' 
71°46.0 
71°45.0 
71°46.5 
71°46.0 
71°49.0 


70°51.0 
70°51.5 
71°03.0’ 
70°46.5 
70°52.0 
70°59.0 
71°00.0 
71°08.0 
71°01.0 
72°02.5 
71°59.5 
71°57.0 
71°56.0 
71°54.0 
71°54.5 
72°21.5 
72°19.0' 
72°18.5 
72°19.5 
72°22.0 
72°14.0 
72°16.2 
72°14.0 
72°10.0' 
72°09.5 
73°06.0 
73°39.0 
73°41.0 
73°55.0 
73°54.5 
73°03.5 
70°18.0 
70°21.5 
70°27.0 
70°22.0 
70°23.0 
70°19.0 
69°32.0 
69°21.5 
69°24.5 
69°19.0 
69°25.0 
69°21.5 
69°25.0 
69°22.0 
68°39.5 
68°40.5 
68°42.0 
68°39.5’ 
67°10.0 
67°11.0 
67°06.0 
67°06.5 
67°02.4 
67°09.0 
66°47.2 
66°42.0' 
66°43.0 
66°38.0 
66°38.0 
66°24.0 
(66°00.7’) 
65°55.0’ 
69°49.5 
69°49.0 
69°50.0 
69°49.8 
69°47.0' 
69°45.0 
69°42.0 
69°43.0 
71°44.5 
71°46.0 
71°46.5 
71°49.0 
71°50.5 


150-170 
210-225 
195-200 
250-250 
290-290 
450-460 
590-600 
780-800 
800-800 
140-140 
140-140 
240-260 
248-260 
300-300 
405-418 
170-175 
170-178 
200-210 
245-250 
250-255 
290-290 
398-400 
390-400 
575-590 
900-900 
160-175 
220-235 
215-225 
150-150 
185-205 
600-675 
135-140 
250-260 
240-270 
320-350 
370-380 
285-400 
150-155 
198-235 
200-250 
250-275 
340-360 
330-340 
500-600 
710-745 
125-145 
190-240 
210-260 
235-245 
160-170 
155-160 
195-280 
230-250 
212-250 
400-460 
130-132 
115-160 
195-200 
240-260 
250-320 
420-475 
180-(180) 
195-205 
118-200 
140-145 
220-230 
275-278 
305-315 
410-420 
410-420 
550-555 
150-150 
195-210 
250-255 
225+-525 
310-330 


274-311 48.5 9.2 
384-412 445 6.9 
357-366 46.5 8.1 
457-457 42.0 5.6 
530-530 42.2 5.7 
823-841 39.9 44 
079-1,097 39.9 44 
426-1.463 39.5 4.2 
463-1,463 39.5 4.2 
256-256 50.2 

256-256 50.2 10.1 
439-476 42.5 58 
454-476 42.5 58 
549-549 41.9 5.5 
741-765 41.0 5.0 
311-320 46.9 8.3 
311-326 46.9 8.3 
366-384 44.8 7.1 
448-457 42.7 5.9 
457-466 42.7 5.9 
530-530 42.9 6.0 
728-732 41.4 5.2 
713-732 41.4 5.2 
051-1,079 42.7 5.9 
646-1646 39.9 44 
293-320 (47.5) 

402-430 43.4 6.3 
393-412 43.4 6.3 
274-274 54.8 12.7 
338-375 8.6 
097-1,234 45 
247-256 50.7 

457-476 42.2 5.7 
439-494 42.2 7 
585-640 41.2 5.1 
677-695 40.6 48 
521-732 40.6 48 
274-284 49.8 99 
362-430 50.2 10.1 
366-457 50.2 10.1 
457-503 42.7 5.9 
622-658 414 5.2 
603-622 41.4 5.2 
914-1,097 39.7 4.3 
298-1362 39.7 43 
229-265 48.0 8.9 
348-439 46.0 7.8 
384-478 47.1 8.4 
430-448 47.1 8.4 
293-311 46.9 8.3 
284-293 46.9 8.3 
357-512 41.0 5.0 
421-457 42.9 6.1 
388-457 42.8 6.0 
732-841 40.8 49 
238-241 (50.0) 

210-293 (50.0) 

357-366 44.9 

439-478 41.5 

457-585 42.0 

768-869 41.0 

329-(329) 444 

357-375 44.0 

216-366 54.8 

256-265 54.8 

402-421 46.0 

503-508 44.6 

558-576 42.2 

750-768 40.6 

750-768 40.6 

,006-1,015 41.9 

274-274 50.7 

357-384 44.9 

457-466 43.1 

412+-960 43.1 

567-603 41.7 





monly absent in hauls taken in very shal- 
low water and very deep water. The 
largest catch was made at station 66 
where 218 crabs weighing 78.9 kg (174 
lb) were taken in the standard 30-min 


haul. This catch is illustrated in Figure 

8. One red crab was caught by means of 

a I-m (3.3 ft) Naturalist’s dredge, and 

thus not listed with the trawl caught 

specimens in Table 2. This specimen is 
5 


a young crab 8.8 mm (0.3 in) in carapace 
width. It was taken on the slope south of 
Georges Bank at a depth of 914-1,051 m 
(500-575 fm), bottom sediment was 
silt-clay, and bottom water temperature 








CARAPACE WIDTH (INCHES ) Figure 5.—Size freq y distribution of all red crabs 


caught during the survey, with females, males, and 
2 young plotted separately. 
1 





was estimated to have been 4.4°C 
(39.9°F). See Table 16 for additional de- 
tails pertaining to this specimen. 


SIZE 


Variations Between Females, 
Males, and Young 


Red crabs caught on this survey 
ranged in size from 8 mm (0.3 in) to 142 
mm (5.6 in) in carapace width, and from 
0.1 g (0.004 oz) to 964 g (2.1 Ib) damp 
weight. Striking differences in size were 
observed between males and females 
and also for specimens of both sexes 
taken at various water depths. The size 
frequency-distribution of all trawl 
caught crabs from all depths combined 
is illustrated separately for females, 
males, and young in Figure 5. A detailed 
listing of size composition of crabs 

60 80 100 120 140 caught at each station, by sex, and by 
CARAPACE WIDTH (MILLIMETERS) depth zones, was reported by Murray 
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Table 2.—Number of red crabs, their average carapace width and average weight, and total weight of all red crabs, caught with the otter trawl at each station. (Parentheses 
indicate prorated numbers and weights.) , 





Station Number Average carapace width (mm) Average weight (g) Total 


number ——— - —— — eaten weight 
Females Males Young Total Females Males Young All spec Females Males Young All spec (kg) 








2 
7 
32 
27 
0 
0 
64 
26 
24 
23 
13 
0 

1 
27 
4 
11 
0 
23 
56 
34 
26 
17 


3 110 130 124 300 690 560 1.68 
12 100 103 102 259 367 322 3.87 
72 95 106 100 239 396 309 22.22 
49 82 82 82 213 306 264 12.95 

0 —_ ie = ae _ = ty) 

0 _ ~ = _ _ = 0 

182 94 100 96 251 368 648 53.17 
28 _ 94 89 _ 339 315 8.81 
27 98 107 ae 106 320 501 481 12.99 
51 93 108 100 228 435 321 16.39 
22 40 62 53 53 218 151 3.31 

0 a as = _ _ = 0 

1 as 139 139 _ 780 780 0.78 

87 109 90 533 268 44.27 
26 118 105 535 315 8.18 
13 60 30 35 62 13 20 0.26 

0 < ne ae _ _ = 0 
54 97 106 530 381 20.59 
62 77 98 420 397 24.64 
71 104 112 594 434 30.79 
31 72 78 284 270 8.36 
28 32 28 4 6 0.16 

0 = _ _ 0 

0 = _ — 0 
16 430 5.42 

3 ~~ 1.08 
32 9.95 

(11.13) 

0 0 

0 0 
14 4.56 

5 3.21 

3 1.62 

0 0 

0 0 
20 9.74 
66 = 23.65 
12 4.20 
18 0.86 

2 1.36 

218 78.92 
74 19.55 
33 9.87 
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Table 3.—Average carapace width (in millimeters) of 
red crabs, listed by geographic zone and water depth 
class. 





Avg. carapace width (mm) 





Water depth Geographic zones 





Fathoms A B Cc D 


Females 
125-175 98 — 105 
175-225 89 93 103 
225-275 93 90 93 
275-350 — 80 80 
350-500 400 — 70 
500-700 60 — 38 


- Meters 





229- 320 
320- 412 
412- 503 
503- 640 
640- 914 
914-1,280 


Males 
125-175 109 119 121 
175-225 110 119 
225-275 97 110 
275-350 95 81 
350-500 94 102 
500-700 = 36 


229- 320 
320- 412 
412- 503 
503- 640 
640- 914 
914-1,280 


Young 
229- 320 
320- 412 
412- 503 
503- 640 
640- 914 
914-1,280 


125-175 
175-225 
225-275 
275-350 
350-500 
500-700 





‘Mean of geographic zone values 


Table 4.—Average weight (in grams) of red crabs, 
listed by geographic zone and water depth class. 





Average weight (g) 





Water depth Geographic zones 





Meters Fathoms B Cc D 





Females 
125-175 320 — 274 
175-225 225 290 284 
225-275 228 240 252 
275-350 — 115 209 
350-500 53 — 165 
500-700 62 — 16 


229- 320 
320- 412 
412- 503 
503- 640 
640- 914 
914-1,280 


Males 
125-175 680 558 
175-225 540 555 
225-275 371 465 
275-350 311 296 
350-500 339 420 
500-700 _ 27 


229- 320 
320- 412 
412- 503 
503- 640 
640- 914 
914-1,280 


Young 
229- 320 
320- 412 
412- 503 
503- 640 
640- 914 
914-1,280 


125-175 
175-225 
225-275 
275-350 
350-500 
500-700 





'Mean of geographic zone values 


(1974)’. This compilation pertains to the 
same cruises and same _ specimens 
analysed here. 

Male crabs were substantially larger 
than females in carapace width and 
heavier in weight. Males ranged in 
carapace width from 17 to 142 mm 
(0.7-5.6 in); average width of all males 
caught was 99 mm (3.9 in); modal width 
was 112.5 mm (4.4 in). Males ranged in 


3Murray, Harriett E. 1974. Size composition of 
Deep Sea Red Crabs (Geryon quinquedens) caught 
on Albatross lV cruises 74-6 and 74-7. Northeast 
Fisheries Center, Woods Hole, Mass.; Laboratory 
Reference No. 74-2. 


weight from 0.8 to 964 g (0.002-2.1 Ib); 
average weight of all males caught was 
413 g(0.9 1b); modal weight of males was 
520 g (1.1 Ib). 

Female crabs ranged in carapace 
width from 18 to 121 mm (0.7-4.8 in); 
average width of all females caught was 
90 mm (3.5 in); modal width was 92.5 
mm (3.6 in). Females ranged in weight 
from | to 490 g (0.002-1.1 Ib); average 
weight of all females caught was 244 g 
(0.5 lb); modal weight of females was 
260 g (0.6 Ib). 

Young crabs ranged in carapace 
width from 8 to 18 mm (0.3-0.7 in), and 
from 0.1 to 1.1 g (0.004-0.04 0z) damp 
weight. Average carapace width was 12 
mm (0.5 in); average weight was 0.4 g 
(0.01 oz). Since only 6 young were ob- 
tained, it was not feasible to ascertain 
differences in size as related to geo- 
graphic areas. 

Although procedures for aging this 
species have not been developed, some 
encouraging indications have emerged 
from the trawl-caught specimens sug- 
gesting that size-frequency patterns 
may contribute to the solution of this 
problem. Some pronounced modes are 
apparent for small specimens in the 
carapace width frequency-distribution 
graph illustrated in Figure 5. The lim- 
ited size range of the young, plus the 
pronounced mode—especially distinct 
for males at 22-28 mm (approximately | 
in) but apparent also for small 
females—is suggestive of a year-class 
mode. If in fact this mode represents a 
single year class, it signifies that age 
determinations by the Petersen length- 
frequency method may be possible for 
this species. 


Up-Slope Migration 
and Variations in 
Size with Depth 


The first clear evidence of a size- 
related up-slope migration for this 
species was deduced from the pro- 
nounced inverse relationship between 
water depth and crab size for females, 
males, and young. Young crabs were 
found only in deep water, whereas the 
largest crabs occurred only in shallow 
water. Thus, as red crabs become older 
and larger they migrate up the continen- 
tal slope into shallower water. The con- 
sistent increase in size associated with a 
decrease in water depth is shown clearly 
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in Table 3 where females from deep 
water (all geographic zones combined) 
averaged 49 mm (1.9 in) in carapace 
width and were progressively larger in 
shallow water culminating at 104 mm 
(4.1 in) carapace width in the shallowest 
water. This same trend was revealed for 
males; they increased from 33 mm (1.3 
in) average size in deep water to 116mm 
(4.6 in) in shallow water. Changes in 
crab weight were related to water depth 
in a pattern similar to that described for 
carapace width (Table 4). Average indi- 
vidual weight of female crabs was 39 g 
(1.4 oz) in deep water and increased 
progressively to 360 g (0.8 Ib) in shallow 
water. Males averaged 20 g (0.7 oz) in 
deep water and increased in average 
weight to 584 g (1.3 Ib) in shallow water. 
This same trend was apparent in each 
geographic zone, although small sam- 
ples in some areas resulted in some in- 
consistencies. 

Another indication of up-slope migra- 
tion, albeit based on relatively few 
specimens, was the increase in size of 
young red crabs in relation to water 
depth. The smallest young, which aver- 
aged 8 mm (0.3 in) were taken in the 
deepest water, 914-1,280 m (500-700 
fm). Somewhat larger young, which av- 
eraged 14 mm (0.6 in), were taken in 
shallower water, 640-914 m (350-500 
fm). 


Variations with 
Geographic Area 


Modest differences in crab size were 
related to geographic location. Crabs 
generally were smaller in the south- 
western portion of the survey area 
(geographic zone A), intermediate in 
size in the Middle Atlantic and southern 
New England region (geographic zones 
B and C), and larger in the northeastern 
region (geographic zone D). Average 
carapace width, listed separately by sex 
and geographic zone, is given in Table 
3. Females in zone D averaged about | 1 
percent broader in carapace width than 
those in zone A; size differential for 
males from these two zones was 12 per- 
cent. Essentially the same trend was re- 
vealed by average crab weight, but the 
magnitude of change was greater (Table 
4). Females in geographic zone D were 
about 20 percent heavier in average 
weight than those in zone A; males in 
zone D averaged 19 percent heavier 





than those in zone A. Although ir- 
regularities cropped up in the numeri- 
cal averages, perhaps due in part to 
small samples, the general trends in 
both carapace width and weight held 
true for all depth classes where 
significant numbers of crabs were rep- 
resented. 


Variations with 
Water Temperature 


Analyses of the relationship between 
crab size and bottom water temperature 
are listed in Tables 5 and 6. Table 5 
gives the relationship in terms of 
carapace width and Table 6 lists the data 


Table 5.—Average carapace width (in millimeters) of 
females, males, and young red crabs, listed separately 
by geographic zone and water temperature. 


Avg. carapace width (mm) 

Water temperature Geographic zones 

Cc F A B Cc D All’ 
Females 

39.2-409 60 — 466 — 53 

410-427 80 94 89 90 

428-463 87 90 89 92 

46.4-49.9 _ 110 100 
50.0-55.4 — 104 


Males 
39.2-40.9 - 86 
41.0-42.7 97 92 
42.8-46.3 105 107 
46.4-49.9 —_ 131 
50.0-55.4 119 121 


Young 
39.2-40.9 ~ 
410-427 — 18 8 
42.8-46.3 _ — 
464-499 — _ — _ 
50.0-554 — o- = _ 


4.0- 49 
5.0- 5.9 
6.0- 7.9 
8.0- 9.9 
10.0-12.9 


‘Mean of geographic zone values 


Table 6.—Average weight (in grams) of females, 
males, and young red crabs, listed separately by 
geographic zone and water temperature. 





Average weight (g) 


Water temperature Geographic zones 


Cc F B Cc D 





Females 
39.2-40.9 = 69 
41.0-42.7 249 229 
42.8-46.3 271 = 251 
46.4-49.9 — 300 
50.0-55.4 — 285 


4.0- 4.9 
5.0- 5.9 
6.0- 7.9 
8.0- 9.9 
10.0-12.9 


Males 
39.2-40.9 — 334 
41.0-42.7 347 349 
42.8-46.3 402 466 
46.4-49.9 — 690 
50.0-55.4 680 577 


4.0- 49 
5.0- 5.9 
6.0- 7.9 
8.0- 9.9 
10.0-12.9 


Young 
$9.2-40.9 _ 0.1 
41.0-42.7 0.1 
42.8-46.3 
46.4-49.9 
50.0-55.4 


4.0- 4.9 
5.0- 5.9 
6.0- 7.9 
8.0- 9.9 
10.0-12.9 





'Mean of geographic zone values 


pertaining to crab weight. These tabula- 
tions reveal consistent trends of small 
males and females inhabiting cold 
water, large males and females inhabit- 
ing warmer water, and intermediate size 
males and females in waters of moder- 
ate temperatures. Young crabs were 
found only in cold water, from 4.4° to 
5.5°C (39.9°-41.9°F). Inasmuch as bot- 
tom water temperature is inversely re- 
lated to water depth, these values 
merely reflect the relationship between 
crab size and water depth (see page 13 
for a discussion of this subject). Un- 
doubtedly, feeding conditions, preda- 
tion, reproduction, and other major 
biological conditions are involved in 
regulating distribution, of which water 
temperature may subsequently be 
identified as a component. However, 
with the information presently avail- 
able, we have been unable to detect 
any direct influence of water tempera- 
ture on the distribution of red crabs. 


DISTRIBUTION, DENSITY, 
AND BIOMASS IN RELATION 
TO GEOGRAPHIC AREA 
AND WATER DEPTH 


Bottom trawls and baited traps (lob- 
ster pots, king crab pots, fish traps, etc.) 
have been the traditional capture gear 
used for determining the distribution 
and relative abundance of red crabs. 
Some general comments and references 
are given in the Introduction. Inasmuch 
as the area fished is not accurately 
measured by either the trawl or baited- 
pot method, only approximate mea- 
sures of density (number of crabs per 
unit area of sea bottom) can be obtained. 
Recent studies (Cooper et al.*, in prep- 
aration) of the methodology of census- 
ing megabenthic animals, such as the 
red crab, have enabled us to use a sam- 
pling technique that provides reason- 
ably accurate measures of red crab 
density and estimates of red crab bio- 
mass. 

In this survey the density of red crabs 
was measured using the photographic 
method, and, secondarily, an index of 
density was determined from trawl 
catches. The photographic method 
yielded the number of crabs per unit 
area of sea bottom, whereas the trawl 


‘Cooper, R. A., J. Uzmann, R. L. Wigley, and R. 
B. Theroux. Abundance, distribution, and ecology 
of the megabenthos of the continental shelf of Mas- 
sachusetts, with special reference to the American 
lobster, jonah crab, and red crab. In preparation. 
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samples provided relative densities 
based on the number of crabs caught per 
30-min trawl haul. Because relative den- 
sities obtained from the trawl catches 
are less definitive, they will be pre- 
sented before describing the photo- 
graphic results. 

In this section of the report the dis- 
tribution and density of crabs in relation 
to geographic location and water depth 
are discussed first. This is followed by 
separate sections dealing with red crab 
biomass, variations in numbers of crabs 
associated with water temperature, and 
variations associated with size and sex. 


Distribution and Density 

Red crabs were caught in trawls or 
photographed in situ in all geographic 
areas from offshore Maryland to east- 
ern Georges Bank, and at water depths 
ranging from 274 to 1,463 m (150-800 
fm). Modest to small differences in den- 
sity were associated with geographic 
location and striking differences in den- 
sity were related to water depth. 


Trawling Results 


Rough estimates of the relative den- 
sity (density-index values) of red crabs 
in the various geographic zones and in 
the several depth classes within zones 
are listed in Table 7. This tabulation 


Table 7.—Average number of red crabs caught per 
30-min trawl haul listed by geographic zone and 
water depth class. 





Avg. red crab catch (no.) 





Water depth Geographic zones 





Meters Fathoms A B Cc D 





229- 320 
320- 412 
412- 503 
503- 640 
640- 914 
914-1,280 
1,280-1,646 


125-175 14 1 8 8 
175-225 96 218 42 14 
225-275 = 51 64 21 
275-350 — 33 40 6 
350-500 22 28 «(37 2 
500-700 13 _ 23 _ 
700-900 oo — o — 





‘Mean of geographic zone values 


presents the average number of crabs 
caught during a 30-min haul with the 
16-ft semi-balloon otter trawl. Density- 
index values ranged from 0 to 218 crabs 
per haul. Low values, from | to 14, were 
typical of the shallow-water zone 
(229-320 m; 125-175 fm). High values 
were characteristic of intermediate 
depths, 42-218 crabs per haul at 320-412 
m (175-225 fm) and 51-128 crabs per haul 
at 412-503 m (225-275 fm). Moderate to 
low values (2-40 crabs per haul) were 
representative of moderately deep wa- 
ters, 503-1,280 m (275-700 fm); no crabs 





Figure 6.—Photographs of the bottom showing red crabs in their natural habitat. (A) A red crab partially 
hidden in a crater, and sediment features typified by cones, holes, craters, and linear striations. Scale bar 
is 1 m (3.3 ft). (B) Five red crabs and a fish on a moderately rough bottom. Scale bar is 1 m (3.3 ft). 


were taken in the few samples obtained 
from water depths between 1,280 and 
1,646 m (700 and 900 fm). Even though 
red crabs were absent in these deep- 


water samples, we expect small crabs to 

occur in low densities at these depths 

and deeper, down to the maximum 

depth recorded for this species (2,154 
9 


m; 1,178 fm). Briefly summarized, red 
crabs were common from offshore 
Maryland to western Georges Bank, 
but rather sparse in the Georges Bank 
region. Bathymetrically, crabs were 
sparse in relatively shallow waters, 
most common at intermediate depths, 
and moderately sparse to absent in deep 
water. 


Photographic Results 


Crab densities as determined by the 
photographic method are the most ac- 
curate available. Typical photographs 
of the sea bottom used for density 
evaluations are shown in Figure 6 (A 
and B). Our discussion in this section 
first pertains to red crabs of all sizes, 
followed by an analysis of only those of 
commercial size. 

Results based on the photographic 
techniques (Table 8) revealed a density 
pattern similar to that described above 
from the trawl catches. Crabs—all sizes 
included—were sparse, only 13 to 28 
per ha (2.5 acres), in the shallow water 
zone (229-320 m; 125-175 fm). Highest 
crab densities, 128-382 per ha, occurred 
at intermediate depths (320-640 m; 
175-350 fm). Moderate to small quan- 
tities, 11-112 crabs per ha, were present 
in deep water (640-1,646 m; 350-900 
fm). The lowest density, 10.9 crabs 
per ha, was found in the deepest waters 
sampled, 1,280-1.646 m (700-900 fm). 

Another aspect of this topic is the 
number of red crabs in each water-depth 
class within each geographic zone (unit 
areas). Population estimates for each 
unit area are presented in tabular form 
in Figure 7. These values are based on 
the photographically-derived crab den- 
sities multiplied by the geographical 
area, as measured from nautical charts, 
in each unit area. Approximately 182 
million crabs, all sizes included, are es- 
timated to inhabit the study area. The 
largest number were found in geo- 
graphic area C, particularly at water 
depths between 320 and 640 m (175-350 
fm). Substantial quantities were also 
found in other geographic zones within 
this same depth range. Moderate quan- 
tities, 3.6 to 7.1 million crabs per unit 
area, occurred at water depths between 
640 and 1,280 m (350-700 fm). 

For the purposes of industrial consid- 
erations of the red crab resource it is 
desirable to examine the number and 
biomass of marketable size crabs. In the 
above analysis red crabs of all sizes, 





Table 8.—Density of red crabs of all sizes, determined from sea-bottom photographs, expressed 
in terms of number per hectare (No./ha), listed by geographic zone and water depth class. The con- 
version factor to obtain number of crabs per acre (No./a) is 0.4. 





Red crab density (No./ha) 





Water depth 


Geographic zones 





Meters Fathoms 


Cc 





229- 
320- 
412- 
503- 640 
640- 914 
914-1,280 
1,280- 1,646 


320 
412 
503 


125-175 
175-225 
225-275 
275-350 
350-500 
500-700 
700-900 





‘Mean of geographic zone values 


including juvenile and young, were con- 
sidered. Obviously, these and many of 
the younger adult crabs are too small for 
industriai utilization. In the following 
section are described the distribution 
and abundance of only those red crabs 
that are 114 mm (4.5 in), or larger, in 
carapace width. This is the minimum 
size presently accepted by the process- 
ing plants. 

Commercial size red crabs were sub- 
stantially less numerous than crabs of 
all sizes. A standing crop of 43 million 





red crabs of commercial size was esti- 
mated for the entire survey area. This is 
24 percent of the number of crabs of all 
sizes, as described above. Estimates of 
the number of large red crabs in the 
various geographic zones and the sev- 
eral depth classes within each zone are 
listed in Table 9. Small to moderate 
quantities (from 235,000 to slightly more 
than | million per unit area) occurred in 
the shallow waters (less than 320 m; 175 
fm). Largest quantities—to over 11 mil- 
lion per unit area—were found at inter- 


mediate depths (320-640 m; 175-350 fm). 
Moderate quantities—up to 3.5 million 
per unit area—were encountered in 
fairly deep water, 640-914 m (350-500 
fm). No large crabs were obtained from 
water depths greater than 914 m (500 
fm). Also evident in Table 9 are indica- 
tions of substantial quantities of com- 
mercial size crabs occurring in deeper 
water toward the northeast (geographic 
zone D, water depth from 640 to 914 m; 
350-500 fm), as compared with smaller 
quantities at the same depths in the 
southwestern part of the survey area 
(geographic zones A and B). It will be 
noted that proportional differences be- 
tween large crabs (Table 9) and crabs of 
all sizes (Figure 7) were smaller in the 
shallower waters and greater in deep 
waters, because of the decrease in crab 
size associated with increased depth. 


Biomass 


Biomass of red crabs was evaluated 
by two methods: (1) the trawl method, 
which provided only an index of 





NUMBER OF RED CRABS 


(IN THOUSANDS ) 





WATER DEPTH 
m fm a 


B C D 





229- 320] 125-175 | 685 


235 | 1562 | 790 





320- 412| 175 -225 | 11,86) 


(6,974)| 28343/ 8192 





412- 503| 225-275 | 5993 


3,428 | 10526 | 9.413 





503- 640) 275 - 350 8,798 


7,548 | 23,888 | (8,150) 





640- 914| 350 -500 4651 


—— -—-+4- 


(4,369)| 7,122 |(5,192) 





S00 -700 





Figure 7.—Population estimates (total number per area) of red crabs of all sizes listed ding to 
lettered A through D. Values in par 
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hic zone and water depth class. Geographic zones are 
based on the average ‘density of crabs in each water depth class. 





Table 9.—Population estimates of red crabs of commercial size, 114 mm (4.5 in) or larger in cara- 
pace width. 





Population estimates' 





Water depth 





Geographic zones 





Fathoms 
125-175 

175-225 

225-275 y 
275-350 2(2,463) 
350-500 412 
500-700 0 
700-900 0 


Meters 
229- 320 

320- 412 
412- 503 
503- 640 
640- 914 
914-1,280 
1,280-1,646 


Total 6,136 


B Cc 





235 
870 
557 
2,058 
655 
(0) 0 
(0) 0 


4,375 


19,472 42,815 





'Numbers expressed in thousands per unit area, i.e. geographic zone-water depth class 
2Values in parentheses are estimated values based on the size composition of samples collected in 


adjacent geographic zones 


Table 10.—Biomass index, expressed as the average weight (kg) of red crabs caught per 30-min 
haul with an otter trawl, listed by geographic zones and water depth classes. 





Biomass index (avg. wt. in kg) 





Water depth 


Geographic zones 


Number 





Meters Fathoms A 


of 
Cc 





229- 320 
320- 412 
412- 503 
503- 640 
640- 914 
914-1,280 
1,280-1,646 


125-175 6.9 
175-225 26.2 
225-275 16.4 
275-350 — 

350-500 3.3 
500-700 0.3 
700-900 0 


3.8 


10.6 


0.5 
0 





'Mean of geographic zone values 


biomass, and (2) the photographic 


method. 


Trawl Method 


Total weight of red crabs caught in 
each haul of the otter trawl, expressed 
as kilograms per haul, provided an 
index (or relative quantity) of the stand- 
ing crop biomass. Records of the indi- 
vidual trawl hauls are listed in Table 2, 
and the biomass index values, ex- 
pressed as the average weight of crabs 
caught per 30-min haul and averaged for 
geographic and water depth categories, 
are listed in Table 10. The biomass 
index values ranged from zero in the 
deep-water (1,280-1,646 m; 700-900 fm) 
samples to 79 kg/haul (174 Ib) in moder- 
ately shallow water (320-412m; 175-225 
fm). The average value at intermediate 
depths (320-503 m; 175-275 fm) was 
about 25 kg (55 Ib). An unusually large 
catch of red crabs was taken at Station 
66, located in the vicinity of Block Can- 
yon at a depth of 357 m (195 fm). This 
catch (Figure 8) consisted of 79 kg (174 
lb) caught in the standard 30-min haul- 
ing time. Differences in the index values 
of crab biomass were clearly related to 
geographic location and water depth. 


Because of large differences in size of 
crabs, especially in various water depth 
zones (see earlier section on Size), the 
biomass index varied most substantially 


uf 


Figure 8.—Red crab catch from a 30-min haul with an otter trawi near Block Canyon weighed 79 kg (174 Ib). 
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among the various depth classes. In 
general, the values reveal essentially 
the same trends of quantity as those de- 
rived for numerical density and popula- 
tion estimates described above. The 
biomass index was high at moderate 
depths (320-503 m; 175-275 fm), and in- 
termediate in shallow and moderately 
deep water. In very deep water (greater 
than 914 m; 500 fm) the biomass index 
ranged from a very small quantity to a 
complete absence. 

Judging from the relationship be- 
tween the crab catches listed in Table 10 
and the standing crop biomass de- 
scribed in the following section, Photo- 
graphic Method, it appears as though 
the small trawl used in this survey was 
rather effective in catching red crabs. 

Moderate differences in biomass den- 
sity occurred in different geographic 
areas and at various water depths. 
Geographically, the density of red crabs 
was greatest in the region south of Mas- 
sachusetts and Rhode Island (geo- 
graphic zone C). Standing crop esti- 
mates as high as 157 kg/ha were 
encountered there. Intermediate quan- 
tities were present in the Georges Bank 
region, geographic zone D, where the 
largest quantities were 114 kg/ha. In 
the Middle Atlantic area (geographic 
areas A and B) the largest biomass 
density was only 80-82 kg/ha. 





Photographic Method 


Estimates of standing crop biomass of 
red crabs, all sizes combined, were cal- 
culated from crab numerical densities 
derived from photographic analyses 
(Table 8) combined with crab weight 
information resulting from the trawl- 
caught samples. Results of these calcu- 
lations are listed in Table 11, in which 
the biomass density values are ex- 
pressed in terms of kilograms per hec- 
tare (kg/ha). Values given as kg/ha are 
roughly equivalent to pounds per acre 
(Ib/a). To convert kg/ha to Ib/a, multiply 
the former by 0.89. 

Depth-related differences in biomass 
density were striking, even more so 
than numerical density. The marked dif- 
ferences in biomass resulted from the 
combination of both a reduction in 
numerical density and reduction in crab 
size with water depth. Water depths 
having the largest standing crop 
biomass ranged from 320 to 640 m 
(175-350 fm). The biomass within those 
depths ranged from 53 to 157 kg/ha, but 
generally averaged between 79 and 95 
kg/ha. Biomass was small, with highest 
average values of only 10 kg/ha, in the 
shallow water zone (229-320 m; 125-175 
fm). Moderately small (27 kg/ha) to very 
small (1.3 kg/ha) quantities of crabs 
were found in deepwater areas, below 
640 m (350 fm). 

Another useful measure of the quan- 
tity of red crabs, in addition to the 
biomass density, is the standing crop 
biomass—the total weight of red crabs 
within the survey area and within each 
of its subdivisions (unit areas, or geo- 
graphic zone-bathymetric class). The 
standing crop biomass of red crabs, all 
sizes combined, has been calculated 
from the biomass densities (Table 11) 
and the appropriate area of coverage. 
These values are presented in Figure 9. 
The total standing crop biomass for the 
entire survey area was 53 million kg (116 
million Ib). Standing crop in the various 
unit areas ranged from a low of 77,000 
kg to a maximum of nearly 12 million kg 
(169,000-26 million Ib). Bathymetri- 
cally, the quantities were largest (ap- 
proximately 1-12 million kg) at inter- 
mediate depths (320-640 m; 175-350 fm) 
and lowest (80-800,000 kg; 176,000-1.8 
million Ib) in the very shallow and very 
deep waters sampled. Geographically, 
the biomass was substantially larger off 
southern New England—geographic 


zone C—than in the other regions. The 
quantities present in the Middle Atlan- 
tic and the Georges Bank zones—geo- 
graphic zones A and D—were small, 
particularly when the geographic area 
of each zone is taken into considera- 
tion. Geographic zone B encompasses 
a much smaller area (0.25 million hec- 
tares) than the other zones, but it con- 
tained a moderately large quantity of 
red crabs. 

Commercial size red crabs accounted 
for slightly more than one-half of the 
total red crab biomass. Within the esti- 
mated total biomass of nearly 53 million 
kg (116 million Ib) of red crabs of all 
sizes combined, commercial size crabs 
made up about 27 million kg (59 million 
lb), a proportion of 51 percent. Both 
males and females are represented in 
this estimate of commercial size crabs, 
but males are by far the dominant com- 
ponent, contributing 97 percent; 
females made up only 3 percent. 

The quantity of commercial size red 
crabs is listed in Table 12 for each 
water-depth class within each geo- 
graphic zone. Quantities are given in 
terms of thousands of kilograms per unit 
area. Commercial size crabs ranged in 


quantity from zero to slightly more than 
7 million kg (16 million Ib) per unit area. 
Geographically, the largest quantities 
were in the northeastern areas, geo- 
graphic zones C and D. Considerably 
smaller quantities were present in zones 
A and B (see totals at bottom of Table 
12). Bathymetrically, there were major 
differences in quantity that follow the 
general trends described in previous 
sections of this report, but with one 
major exception. Rather small quan- 
tities were found in the shallow waters. 
The largest quantities occurred at in- 
termediate depths (320-914 m; 175-500 
fm). In some of the foregoing analyses 
that pertain to crabs of all sizes the high 
densities and large biomasses termi- 
nated at a depth of 640 m (350 fm), but 
the commercial size crabs in geographic 
zone D made up a relatively large 
biomass in somewhat deeper water 
(640-914 m; 350-500 fm). No commer- 
cial size crabs were present in the deep 
waters, greater than 914 m (500 fm), 
sampled in this survey. Considering all 
zones, by far the largest quantity of 
large crabs occurred in geographic zone 
C at water depths ranging from 320 to 
412 m (175-225 fm). 


Table 11.—Biomass' density of red crabs of all sizes, expressed in kilograms per hectare (kg/ha), 
listed by geographic zone and water depth class. The conversion factor to obtain pounds of crabs 


per acre (ib/a) is 0.89. 





Biomass density (kg/ha) 





Water depth 





Geographic zones 





Meters Fathoms A 


B Cc 





229- 320 
320- 412 
412- 503 
503- 640 
640- 914 
914-1,280 
1,280-1,646 


125-175 11.1 

175-225 74.5 
225-275 82.2 
275-350 3(57.1) 
350-500 10.7 
500-700 0.7 
700-900 _ 


9.0 14.1 
— 157.3 

97.6 

101.5 
_ 43.6 
_ 1.9 
_ 1.4 





‘Biomass values are based on photographically determined density and trawl-derived sizes. 


2Mean of geographic zone values. 


8This biomass value was determined by utilizing the size of crabs from the same depth class in 


geographic zone B 


Table 12.—Standing crop biomass’ of red crabs of commercial size, 114 mm (4.5 in) or larger in 
carapace width. 





Standing crop biomass (1,000 kg) 





Water depth 





Geographic zones 





Meters Fathoms A 


B Cc D 





229- 320 
320- 412 
412- 503 
503- 640 
640- 914 
914-1,280 
1,280-1,646 


125-175 163 
175-225 725 
225-275 1,080 
275-350 2(1,527) 
350-500 241 
500-700 0 
700-900 0 


Total 3,736 


135 206 
510 7,290 1,160 
331 966 

1,276 3,582 
362 736 2,240 
(0) 0 (0) 0 
(0) 0 (0) 0 


9,685 


8,546 


2,614 12,196 8,154 26,700 





‘Biomass expressed in thousands of kilograms per unit area, i.e. geographic zone-water depth class. 
Values in parentheses are estimated values based on crab sizes from adjacent geographic zones. 
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BIOMASS OF RED CRABS 


(IN THOUSANDS OF KILOGRAMS) 





A 


WATER DEPTH 
m 


fm 


B C D 





229- 320| 125-175 | 336 


160 


776| 285 





320- 412| 175-225 |3,263 





1845 | 3378 | 


(2560) 





225 - 275 | 1,924 


412- 503 


974 


3,640} 3,021 





275 - 350 


2,541 


6,354 (2,295) 


2256 





640- 914} 350-500 


702 


(1300) 


2777 (1,545) 








914-1280] 500-700 


85 


148| (117) 


_ (79) 





1280 - 1646 700 -900 














(174) 











| (77) 


94| (158) 





Figure 9.—Biomass of red crabs, all sizes combined, in the various geographic zones and water depth classes. Values are given in terms of thousands of kilograms 
per unit area. To convert kilograms to pounds, multiply by 2.2. Values in parentheses are estimated quantities based on average biomass densities within the same 


water depth class. 


Variations Associated 
with Water Temperature 


Red crabs were caught in the trawl or 
were present in in situ sea bottom 
photographs in waters as cold as 4.2°C 
(39.5°F) and as warm as 12.7°C (54.8°F) 
in this survey. These were the coldest 
and warmest waters in which our survey 
operations were conducted. Moreover, 
the density of crabs was correlated with 
bottom water temperatures in a rather 
consistent pattern. Both the numerical 
density and biomass of red crabs, de- 
termined from trawl-catch data and by 
means of the photographic method, are 
listed according to bottom water tem- 
perature in Tables 13, 14, and 15. These 
data reveal a definite trend of highest 
densities and largest quantities of crabs 
at intermediate temperatures—from 5° 
to 8°C (41.0°-46.4°F)—and _ substan- 
tially lower densities and smaller quan- 
tities at both warmer and colder tem- 
peratures. This distributional trend was 
apparent in each geographic zone and 
for all zones combined. Additionally, 


there was a close correlation between 
crab size and bottom water tempera- 
Table 13.—Average number of red crabs caught per 


standard 30-min otter trawl haul at various water 
temperature classes in each geographic zone. 





Average red crab catch (no.) 





Temperature class Geographic zones 





Cc F A B Cc D 


ture. See page 8 for tabulations and 
additional information on this aspect. 


Table 14.—Mean quantity (kg) of red crabs caught 
per standard 30-min haul of the otter trawi at the 
various water temperature classes in each geo- 
graphic zone. 





Mean quantity (kg) 





Temperature class Geographic zones 





Cc F A 





40- 4.9 
5.0- 5.9 
6.0- 7.9 
8.0- 9.9 
10.0-12.9 


32.9-40.9 6 0 
410-427 36 8 
42.8-46.3 165 15 
464-499 18 — 6 
50.0-55.4 — 2 0 


40 49 
5.0- 5.9 
6.0- 7.9 
8.0- 9.9 
10.0-12.9 


0.1 
98 24.0 
428-463 443 985 
46.4-499 73 — 
50.0-554 — 14 


39.2-40.9 
41.0-42.7 





‘Mean of geographic zone values 


'Mean of geographic zone values 


Table 15.—Density and related measures of occurrence of red crabs at different water tempera- 
tures, based on in situ photographs. 





Bottom water temperatures 





40 49 


tem 39.2-40.9 


5.0- 5.9 
41.0-42.7 


6.0- 7.9 
42.8-46.3 


8.0- 9.9 
46.4-49.9 


10.0-12.9 
50.0-55.4 





Red crab density' 88 


Red crab occurrence? 34 
Number of stations 5 


Total number of red crabs 


248 229 68 96 


205 218 48 73 


1 8 4 5 





‘Number per hectare 
2Number per station 
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Despite this apparent relationship be- 
tween crab abundance and water tem- 
perature, it is probably a secondary re- 
sult of the correlation between bottom 
water temperature and water depth. 
Bottom water temperatures in the sur- 
vey area were inversely related to wa- 
ter depth, as illustrated in Figure 10. 
It is this association that has confound- 
ed the analysis of the relationship be- 
tween red crabs and water temperature. 

Because red crabs are tolerant of a 
broad range in water temperature, it 
probably plays a secondary role in 
influencing their distribution. Our ob- 
served range of temperature 
(4.2°-12.7°C; 39.5°-54.8°F) inhabited by 
red crabs is intermediate between that 
reported in other studies. Rathbun 
(1937) cited numerous records of red 
crab catches below 4.0°C (39.2°F); 
minimum temperature cited is 3.1°C 
(37.S°F). At the other extreme, Holm- 
sen (1968) pointed out that red crabs are 
tolerant of warm water. He stated that 
the red crab **. . .can survive for weeks 
in temperatures up to 70°F (21.1°C).”’ 
This information is based on aquarium 
studies conducted by the Rhode Island 
Division of Conservation. This 
eurythermic tolerance combined with 
the natural up-slope migration from 
deep, cold waters to shallower, warmer 
waters as they become larger and older, 
leads us to conclude that the direct ef- 
fect of water temperature on crab dis- 
tribution is subordinate to other en- 
vironmental and biotic influences. 


Variations Associated 
with Size and Sex 


Young 

Young red crabs were too rare in our 
samples to give definitive information 
about this group. Only six young were 
obtained; five were caught with the 
trawl and one with the Naturalist’s 
dredge. The number of trawl-caught 
young is listed by station in Table 2. 
This is supplemented with the data 
given in Table 16, which is the station 
data summary and specimen measure- 
ments pertaining to young. 

One important aspect of young crabs, 
as revealed by these samples, was that 
all were taken in deep water, between 
741 and 1,051 m (405 and 575 fm). A 
comparison of water depth distribution 
of young with that of males and females 
is given in Figure 11. Young crabs were 


Table 16.—Listing of the sizes and weights of young red crabs and 





and coll 


J atod n 
envir 





Carapace 
width 
(mm) 


Number 
of young 


Weight 
(g) 


Geo 


Station zone 


Water depth 


Bottom water 
temperature 





Meters 


Bottom 


Fathoms Cc F sediment 





12 2 B 


1 D 
63 1 Cc 
64 Cc 


Total or - : B- 
range D 


741- 


741- 765 


914-1,051 
750- 768 
1,006-1,015 


1,051 


405-418 5.0 41.0 silt-clay 
500-575 
410-420 


550-555 


(4.4) 
4.8 
5.5 


silt-clay 
silt-clay 
silt-clay 


40.6 


405- 
575 


4.4- 


5.5 silt-clay 





‘Location of dredge haul, lat. 40°08'N, long. 68°19.0’W, 21 July 1974 


caught in geographic zones B, C, and D; 
more specifically, they were taken from 
just northeast of Hudson Canyon east- 
ward to the vicinity of western Georges 
Bank. Bottom water temperatures at lo- 
cations where young were caught were 
all low, ranging from 4.4° to 5.5°C 
(39.9°-41.9°F). Bottom sediments at all 
localities inhabited by young were 
smooth-surfaced silt-clays. 
Males, Females and Young 

Marked differences were observed in 
the depth distribution between males, 
females, and young. Catch records, by 
sex, are listed in Table 2. Size compcsi- 
tion is illustrated in Figure 11. As men- 
tioned above, young occurred only in 
deep water (741-1,051 m; 405-575 fm). 
Both males and females occurred at all 
depths sampled from 274 to 1,097-1,234 
m (from 150 to 600-675 fm); however, 
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10.—Relation between bottom water 
temperature and water depth. 
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Figure 11.—Size-frequency composition of trawl-caught red crabs, expressed as a percentage and plotted 
separately for males, females, and young, from different water depth classes. 
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there were large differences in the abso- 
lute and proportional number of speci- 
mens at the various depths described 
below. The size-frequencies of all red 
crabs caught with the trawl are illus- 
trated in Figure 11, separated according 
to the depth class at which they oc- 
curred. A distinctive feature of this size 
distribution was the large proportion of 
small crabs in deep water and their ab- 
sence in shallow water. Furthermore, 
the size distribution shows the progres- 
sive diminution in modal size (carapace 
width) of both sexes with increased 
water depth. Our conclusion that red 
crabs undertake a long-term up-slope 
migration (page 7) is based in part on 
these trends in size and abundance as 
related to water depth. 

A comparison of relative abundance 
of males versus females at various water 
depths revealed a striking difference be- 
tween the two. Their relative abun- 
dance in each depth class is illustrated in 
Figure 12. This graph shows the aver- 
age number of crabs, by sex, that were 


NUMBER PER HAUL 

WATER DEPTH } 
FEMALES | MALES 

m | m  |% 40 30 2 10 0 0 20 %0 40 | 
0 20 F 


229-320 | 125-175 | 


| 
f 


+ 4 
| 320-412 175-225 | 
} + 

| 412-503 | 225-275 
+ + 

+ } 

640-914 

+ 


275-350 | 
350-500 | 


500-700 | 


Figure 12.—Depth distribution of female and 

male red crabs, expressed as number caught 

per 30-min trawi haul. 
caught per 30-min haul with the trawl at 
various depth intervals. Males were 
sparse in shallow water (less than 320 m; 
175 fm), but were somewhat uniformly 
represented at all other depths, ranging 
from 320 to 1,280 m (175-700 fm), show- 
ing only a modest decrease in relative 
abundance associated with an increase 
in depth. Females, on the other hand, 
revealed an entirely different pattern of 
relative abundance. They were very 
common at depths between 320 and 503 
m (175 and 275 fm), where they aver- 
aged 39-53 per haul, and were rather 
scarce at all other depths, averaging 
only eight per haul or less. 

This pronounced difference in dis- 
tribution between the sexes may be 
temporary (seasonal) or permanent. In 
the absence of distributional informa- 
tion by size and sex at other seasons of 
the year, we cannot proffer explana- 


tions for the above results in terms of a 
seasonal migration. For example, the 
tanner crab, Chionoecetes tanneri, 
in the North Pacific Ocean undertakes 
a seasonal migration (Pereyra, 1966) 
in which only males make a significant 
shift in water depth. Females are deep 
water inhabitants throughout the year. 
Males, however, occupy shallower 
water during spring, summer, and fall; 
only during the winter do they inhabit 
the same depths as the females. A 
migration of this type is not applicable 
to the red crab. Perhaps, a reversal of 
the tanner crab migration could be con- 
sidered for the red crab whereby males 
would occupy deep waters during the 
summer and move up to shallower wa- 
ters (where the females are) during the 
winter. Even this, we think, is unlikely. 
It remains for future studies to deter- 
mine whether or not red crabs perform 
a seasonal migration, and if so, the 
details of the crab stock involved and 
the seasonal timing. Variations in the 
number of males and females are dis- 
cussed in the following section, Sex 
Ratio. 


NOTES ON BIOLOGY 


Sex ratio 

Female red crabs were substantially 
more numerous than males. All samples 
considered, there were 795 females and 
641 males, a ratio of 1.24 females per 
male. This ratio between the sexes, 


however, was not constant. In fact it 
varied considerably, and the variations 
showed consistent trends associated 
with water depth and geographic loca- 
tion. The association between sex ratios 
and water temperature are believed to 
be indirect correlations caused by the 
water depth-water temperature rela- 
tionship. 

The greatest changes and most con- 
sistent trends in sex ratio were those 
associated with water depth. In Table 
17 are listed the numbers of each sex and 
the sex ratio for various water depth 
classes and geographic zones (and for 
all zones combined). In the shallowest 
depth zone (229-320 m; 125-175 fm) 
males were four times as numerous as 
females (see right hand column, Table 
17). At intermediate depths (320-503 m; 
175-275 fm), however, females were 
dominant; approximately twice as 
numerous as males. In deep water 
(503-1,280 m; 275-700 fm) males, again, 
were the dominant sex; they were from 
2 to 7 times more numerous than 
females. This same trend of male pre- 
dominance at all depths except near the 
upper slope was clearly evident in each 
of the four geographic zones (Table 17). 
Furthermore, the ratios in the various 
geographic zones, within depth classes, 
were approximately the same mag- 
nitude as that computed for all zones 
combined. Even the ratios based on in- 
dividual trawl samples at the same 
depth corresponded rather well with 
one another. 


Table 17.—Sex ratio of red crabs listed by geographic zones and water depth classes. 





Water depth Item 


Geographic zones 





Meters Fathoms 


Cc 





229- 320 


125-175 


175-225 


225-275 


275-350 


914-1,280 


5 
18 


42 
41 








Changes in sex ratio were also as- 
sociated with geographic zone. An 
overall, or total, sex ratio (females: 
males) for each geographic area, given 
at the bottom of Tables 17 and 18, indi- 
cates a greater proportion of females 
(1.96: 1) in the southwestern region, geo- 
graphic zone A, anda higher proportion 


of males to the northeast with a ratio of 


0.71:1 off southern New England, geo- 
graphic zone C. These overall values, 
obviously, were heavily influenced by 
the crab samples taken in upper slope 
waters (320-503 m) where crabs were 
most abundant. At these upper slope 
depths, when ratios were calculated 
separately, there was found to be a 
definite and rather substantial differ- 
ence in sex ratio associated with geo- 
graphic location that was similar in 
trend to the overall differences in ratio 
listed at the bottom of Table 17. Sex 
ratios (females to males) for upper slope 
waters at depths of 320-503 m (175-275 
fm) were as follows: inthe southwestern 
sector, geographic zone A, 3.5:1; zone 
B, 2.2:1; zone C, 1.2:1; and in the 
northwestern sector, geographic zone 
D, 1.7:1. Changes in these ratios were 
heavily influenced by the large number 
of females in the southwestern geo- 
graphic zones. 

Another method of analyzing sex 
ratios in relation to water depth is pre- 
sented on page 14. Trawl catch data 
were analyzed by calculating the av- 
erage number of males and females 
caught per trawl haul in each water 
depth class. These results are illustrated 
in Figure 12. This analysis reveals a 
distributional pattern for the sexes that 
is nearly identical to the one presented 
above. A predominance of females 
occurred at depths of 320-503 m (175- 
275 fm). whereas males were more 
uniformly distributed. Male crabs were 
most abundant at depths of 412-503 m 
(225-275 fm); however, they were 
nearly as common at adjacent depths 
and showed a moderate decline directly 
correlated with increased depth. 

The relationship between sex ratio 
and water temperature appears to be an 
indirect correlation resulting from the 
water depth-water temperature rela- 
tionship. Sex ratios for various temper- 
ature categories within each geographic 
zone are listed in Table 18. Females 
predominated at intermediate tempera- 
tures, 6.0 to 7.9°C, and males predomi- 
nated in both warmer and colder waters. 


Table 18.—Sex ratio of red crabs listed by geographic zones and water temperature classes. 





Water 
temperature Item 


Geographic zones 





Cc F 


Cc 





39.2-40.9 


41.0-42.7 


428-463 


46.4-49.9 


10.0-12.9  50.0-55.4 — 


202 
103 
1.96:1 


18 
83 





For a discussion of the influence of 
water temperature with red crab dis- 
tribution, see the section of this report 
entitled Distribution, Density, and 
Biomass in Relation to Geographic 
Area and Water Depth, subsection 
Variations Associated with Water 
Temperature. 

An aspect of commercial fishing that 
conceivably could have some impact on 
the sex ratio of red crabs is the common 
practice of fishermen to keep only males 
and return females back to the sea. Ifa 
significant proportion of the crab popu- 
lation has been caught and the males 
selected out, it could account for imbal- 
anced sex ratios, at least in heavily 
fished areas. Although commercial 
fishing has been conducted in some of 
the same geographical zones and water 
depths where females were found to 
predominate, it is our conclusion that 
fishing had little impact on the sex 
ratios. First, fishing effort has been rela- 
tively light and of short duration. Sec- 
ond, the greatest imbalances (0. 12:1 and 
5.16:1) that we detected in sex ratios in 
the shallower waters were found in 
geographic zone A, a population that 
has been subjected to little or no com- 
mercial fishing. 

Seasonal migrations related to repro- 
duction offer another possible explana- 
tion for the observed differences in sex 
ratios. In the absence of sufficient in- 
formation on this topic we prefer to 
forego speculation on the possible 
movements that might be involved in a 
spawning-related migration that would 
result in the distribution described 
above. 
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Spawning 


Very little information has been ob- 
tained concerning the spawning habits 
of the red crab; even the spawning sea- 
son has not been clearly ascertained. A 
few threads of evidence pertaining to 
spawning were obtained during this 
survey and have formed the basis for 
tentative interpretations. Data pertain- 
ing to this topic are listed in Table 19. 

Among the 795 female red crabs 
caught during this survey, 48 (6 percent) 
were carrying eggs. Their proportional 
distribution in regard to water depth and 
stage of egg maturity suggests a pro- 
longed spawning season that extends at 
least from late winter through early 
summer. Spawning and egg maturation 
was strongly influenced by water depth 
and/or water temperature. It appears as 
though spawning took place only in mid- 
to upper-slope waters, 640 m (350 fm) or 
less, and that spawning began (and ter- 
minated) earlier in the year in upper 
slope waters and later in the year at 
mid-slope. It is also suggested that the 
egg maturation period was shorter in 
upper slope waters than in the lower 
slope. These interpretations are based 
on the proportion of ovigerous female 
crabs at various water depths and the 
stage of egg development as judged ac- 
cording to their color. As listed in Table 
19, column four the proportion of fe- 
males carrying eggs in July increased 
progressively from 9 and 2 percent in 
relatively shallow water to 19 percent in 
deep water (503-604 m; 275-350 fm). 
Corroborating evidence was provided 
by the approximate stage of egg de- 





velopment. Newly deposited eggs are 
light red or orange, and they become 
increasingly darker as they ripen. 

A relatively large proportion of 
ovigerous females from deep water had 
egg clusters composed of newly depos- 
ited eggs, but none consisted of **ma- 
ture’’ eggs. At intermediate depths all 
stages of egg maturity were rep- 
resented. In shallow water only par- 
tially developed, ‘‘mid-stage’’ eggs 
were detected, represented by those 
having a dark brown color. The absence 
of newly deposited eggs at this depth 
can be interpreted as the result of the 
termination of spawning, perhaps 
reflecting a condition that had been 
reached some months or weeks previ- 
ously. The absence of advance-stage 
mature eggs may have resulted from 
hatching. The ovigerous females that 
were caught in shallow water may sig- 
nify the last remaining spawners of the 
season at that depth. 


AMERICAN LOBSTER 


A total of 26 American lobsters was 
encountered during the survey—I4 
were caught in the trawl and 12 were 
detected in photographs. They were 
found at 7 (and remains of dead lobsters 
at 2) of the 43 stations sampled with the 
trawl. Of the 33 stations at which photo- 
graphic data were obtained, 4 contained 
lobsters. Weights for trawl caught lob- 
sters are from direct measurements; 
weights of photographed specimens are 
estimates based on their lengths and the 
weight of trawl caught specimens. 

Lobsters were caught by trawl in all 
geographic zones; the greatest number 
and biomass (11 weighing 3.5 kg; 7.7 Ib) 
occurred in zone C. Zones A, B, and D 
contained one lobster each, and they 
weighed 1.3, 0.4, and 6.8 kg (2.9, 0.9, 
and 15 Ib), respectively. They were 
found at depths ranging from 229 to 412 
m (125-225 fm). Density ranged from | 
to 6 individuals per 30-min trawl haul 


se 


Figure 13.—A 6.8-kg (15-!b) lobster, Homarus americanus, within the crater it excavated unearthing what 
appears to be a transmission cable. Also visible are two fish; the larger is a hake and the smaller is a biack- 


belly rosefish. Scale bar is 0.5 m (1.6 ft). 


and weight per haul varied from 0.4 to 
6.8 kg (0.8-15 Ib). Lobsters were photo- 
graphed in zones A and C, where they 
were present in equal numbers and 
weights—six weighing 5.2 kg (11.5 1b) in 
each zone. An example of a lobster and 
the typical basin-like depressions they 
excavate in the relatively smooth bot- 
tom in offshore waters is shown in Fig- 
ure 13. Lobster data by haul for each 
station for each sampling method are 
listed in Table 20. Also included are 
estimates of density and biomass de- 
rived from photographs. 

Catch rates of lobsters obtained dur- 
ing the survey were compared with 
catches made in previous years in the 
same region. Catch data reported by 


Schroeder (1959) and McRae (1960) 
were used for this purpose. An exact 
comparison was impossible because of 
differences in sampling gear and the lo- 
cations fished. Thus, details in the com- 
parative results are not considered 
significant, but the trends and general 
results are valid. The basic data are 
listed in Table 21, including: (1) number 
of tows upon which the samples are 
based; (2) total catches from each 
source; (3) total catch adjusted to a 
30-min haul; and (4) catch/haul adjusted 
to a 5.8-m (19-ft) footrope trawl for pur- 
poses of comparison. Footnotes at the 
bottom of the table provide some addi- 
tional explanations of trawl sizes. Only 
those data from each report that fell 


Table 19.—Number and size of egg-bearing red crabs and color of eggs being brooded at each water-depth class. 





Total 


Ovigerous females 





number Percent 
of of total 
females females 


Water depth 





Meters Fathoms 


Carapace width (mm) 


No. eggs by color 








Red- 


Mean Minimum Maximum orange 


Brown 


Dark 


brown Purple Black Unknown 





229- 320 
320- 412 
412- 503 
503- 640 
640- 914 
914-1,280 
1,280-1,646 


125-175 
175-225 
225-275 
275-350 
350-500 
500-700 
700-900 


Total or mean 


105 105 105 0 
100 97 107 0 
95 68 112 4 
91 84 102 2 


0 


0 
4 
0 








within our water depth classes were in- 
cluded. Many catch records had to be 
omitted because depths sampled during 
the haul exceeded our established 
ranges. 

Both the number and weight of lob- 
sters caught during the present survey 
were substantially smaller than catches 
made in previous decades. In moderate 
water depths present catch rates were 
approximately 2-3 times lower in terms 
of number caught and 2-8 times lower in 
terms of weight at 229-320 m (125-175 
fm) and from 7 to 10 times lower in 
terms of number and from | to 31 times 
lower in terms of weight at 340-412 m 
(175-225 fm). In deeper water (412-640 
m:; 225-350 fm), where lobsters had been 
obtained during previous investiga- 
tions, none were found in the present 


Table 20.—Total number and weight of lobsters from each traw! haul and photographic transect. Photo- 
graphic data also includes density and estimated weight per hectare. 





Trawl Photographs 


Depth 





Total Total Total 


Station number wt (kg) number 


Estimated Calculated Calculated 
total wt (kg) no/hectare wt/hectare 


by station 





Meters Fathoms 





1 3 1.1 
13 1.3 
21 ripper 
claw remains 
22 _ 
23 crusher 
claw remains 
25 1.7 
30 _ 
31 0.4 
37 6.8 
59 0.3 
66 0.4 


Total 12.0 10.4 


274-311 
311-326 
402-430 


150-170 
170-178 
220-235 


274 150 
338-375 185-205 


247-256 
274-284 
362-457 
229-265 
216-366 
357-384 


135-140 
150-155 
198-250 
125-145 
118-200 
195-210 





survey. No comparison was possible in 
the shallowest water depths, since our 
survey was restricted to deeper regions. 
A notable catch during our survey was 


the capture of one specimen at station 
37 that weighed 6.8 kg(151Ib). This wasa 
non-berried female that was released in 
excellent condition. 


Table 21.—Lobster catches by trawling in 1952, 1953-56, and 1955-56 compared with trawl catches and photographic data from the present study. Trawl catches have 
been adjusted to 20-min hauls and to a 5.8-m (19-ft) footrope length. 





Water depth classes 





91-229 m 


Source 50-125 fm 


229-320 m 
125-175 fm 


320-412 m 
175-225 fm 


412-503 m 
225-275 fm 


503-640 m 
275-350 fm 


640-914 m 
350-500 fm 


914-1,280 m 
500- 700 fm 


1,280-1,646 m 
700- 900 fm 





No Wt! 





No Wt _No. Wt __No Wt 





No. Wt No. Wt No. Wt 





Schroeder (1959) 
19522 
Number of hauls 
Total catch 
(30-min hauls) 
Catch/haul adjusted 
to 5.8 m trawl 
(factor = 2.24) 


Schroeder (1959) 
1953-19563 
Number of hauls 
Total catch 
(30-min hauls) 
Catch/haul adjusted 
to 5.8 m trawl 
(factor = 2.90) 


McRae (1960) 
Number of hauls 
Total catch 

(30-120 min) 
Total catch adjusted 
to 30 min haui 
Catch/haul adjusted 
to 5.8 m trawl 
(factor = 5.26) 


Present study® 
Number of hauls 
Total catch 

(30 min haul) 
Catch/haul 


Photo Sled® 
Geographic Zone 


All zones combined 


35 


1297 


467 


0 


2.6 
0 
0.6 





‘Weight is listed in kilograms 


2Schroeder's haul duration 30-40 min, considered as 30 min here. Trawi 
sizes: footrope lengths of 10.7 and 15.2 m (35 and 50 ft) 

3Trawl sizes: footrope lengths of 15.2 and 18.3 m (50 and 60 ft) 

4McRae’s haul duration 30 to 120 min, adjusted to 30 min here. Trawi size: 
footrope length of 30.5 m (100 ft) with 40.6-45.7 cm (16-18 in) rollers. 


5Trawl size: footrope length of 5.8 m (19 ft) 


®Density and biomass of lobsters per hectare in each water depth class within 


each geographic zone based on photographic data 


S 


“I 





BOTTOM SEDIMENTS 
AND TOPOGRAPHY 


Sediment Composition 

Information about the composition of 
bottom sediments was obtained from 
two sources: (1) photographs and (2) 
trawl. Since the majority of photo- 
graphs were made on color film, we 
were readily able to determine sediment 
color. The type and softness of the sed- 
iments was deduced from samples col- 
lected with the trawl and the action of 
the photo sled and animal behavior as 
recorded in the photographs. 

Bottom sediments throughout the en- 
tire survey area were composed primar- 
ily of a soft, olive-green, silt-clay mix- 
ture. Detailed data are listed in Table 
22. This sediment type was present in all 
geographic areas and at all water 
depths. Furthermore, silt-clays were 
the overwhelmingly predominant 
component at all sampling locations, 
with only a few exceptions in the 
Georges Bank region—geographic 
zone D. Here, in addition to silts and 
clays, gravels of various sizes consti- 
tuted major components at a few sta- 
tions (see Figure 14 A and B). Gravels 
in the Georges Bank region ranged in 
size from granules (2-4 mm; 0.08-0.16 
in) to large boulders (up to 1.5 m; 60 in). 
The distribution of the various coarse 
components are illustrated in Figure 15. 
Smaller gravels, such as granules, peb- 
bles, and cobbles were present at all 
sampling stations on the continental 
slope in the Georges Bank region. 
Boulders were encountered at only five 
stations, and were most numerous at 
stations 38 and 46. At station 38 the 
gravels were the most widely distrib- 
uted and contained the greatest range 
in size, from granules to large boulders 
(as large as 1.5 m; 60 in). At station 39 
the gravels consisted mainly of pebbles 
and cobbles in the 5- to 15-cm (2- to 6-in) 
size range. At station 40, 5-10. cm (2-4 in) 
pebbles were the major coarse compo- 
nent, with a few boulders as large as 86 
cm (34 in). At station 41 the gravels 
were made up largely of pebbles and a 
single boulder of 86 cm (34 in). At sta- 
tion 45 the gravels ranged from granules 
to cobbles, but all were limited in dis- 
tribution to a small portion of the station 
area. At station 46 the gravels varied in 
size from granules to boulders, the latter 
ranged from 15 to 112 cm (6-44 in) and 
were widely distributed geographically. 


Table 22.—Bottom type at sampling stations based on in situ sea bottom photographs and materials col- 
lected in the trawl. 





Coarse components from trawl and photographs 





Bottom type 
from 


Station photographs 


Size (cm) 
Weight ee 


(g) Average Range 





Silt-clay 


_ Very coarse granule 


Cinders 

Silt-clay 

Silt-clay 

Silt-clay 

8 Silt-clay 

10 Silt-clay 

11 Silt-clay 

12 _ Coarse pebbles 
Cinders 

13 Silt-clay Very coarse granule 

14 Silt-clay 

15 Silt-clay 

16 Silt-clay 

17 Silt-clay 


Small cobbles 


Cinders 
18 Silt-clay 
21 Silt-clay 
22 Silt-clay 
23 —_ 
24 — 
27 Silt-clay 


Small cobbles 
Pebbles 


Cinders 
28 Silt-clay 
29 Silt-clay 
30 Silt-clay 
31 Silt-clay 
32 Silt-clay 
33 Silt-clay 
35 _ 


Coarse pebbles 


Cinders 
Pebbles 
Small cobbles 


36 - 
37 _ 
38 Silt-clay and 
scattered gravel 
39 Silt-clay and 
scattered gravel 
40 Silt-clay and 
scattered gravel 
Large cobbles 
41 Silt-clay and 
scattered gravel 
44 - 
45 Silt-clay and 
scattered gravel 
46 Silt-clay and 
scattered gravel 
47 _ 


Very coarse granule 


Coarse pebbles 
Cinders 

Coarse pebbles to 
small cobbles 


48 _ 


59 Silt-clay 
60 Silt-clay 
62 Silt-clay 
63 Silt-clay Coarse pebbles 
Cinders 
64 = 
Cinders 
67 Silt-clay 


Med. to coarse pebbies 


Med. to coarse pebbles 


Med. to coarse pebbles 


Granule to Ig. boulders 


Granule to sm. cobbles 


Granule to Ig. boulders 


Med. and coarse pebbles 


Trawl 
Trawl 
Trawl 
Trawl 


Photo 


Granule to med. boulders Photo 


Granule to med. boulders Photo 


Trawl 


Granule to med. boulders Photo 


Trawl 


Photo 


Photo 
Trawl 
Trawl 


Trawl 


Trawl 
Trawl 
Trawl 
Trawl 





‘Wentworth classification 


On the continental slope westward 
and southward of Georges Bank small 
quantities of cinders and small gravels 
were commonly present in the silt-clay 
sediments. However, in all cases the 
coarse components were not visible in 
the photographs. Thus we concluded 
that they were buried under the fine sed- 
iments and consequently were detected 
only when taken in the trawl. 

Some of the differences between 
photographic and trawl-derived sedi- 
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ment information may be explained by 
comparing the two sampling methods. 
Trawls often dig into the bottom while 
being towed and actually sift the sedi- 
ments, retaining only those components 
too large to pass through the meshes; or, 
if small enough to pass through, may be 
inadvertently retained by a codend filled 
or partially filled with animals. The 
photographic system, on the other 
hand, records the sediment surface; 
therefore, only the larger or prominent 





Figure 14.—Photographs of the sea floor that illustrate topographic and sediment anomalies. (A) A soft, 
silt-clay sediment with parallel lineations that appear to have been man-made, perhaps by a trawl. Scale 
bar is 1 m (3.3 ft). (B) Large boulders with sea anemones and soft-corals attached. Light areas in fore- 


ground are sedi 





t clouds prod 


d by the sled runners. This photograph was taken at station 38, located 


off Georges Bank at a depth of 348-439 m (190-240 fm). Scale bar is 1 m (3.3 ft). 


coarse components, which are not 


buried, are observed. 


Bottom topography 


Topographic information at each 
sampling site was obtained from the 


analysis of photographs. Although time 

limitations precluded a comprehensive 

evaluation, a generalized analysis was 

made and summarized in this section. 

Small-scale topography of the sea 

bottom at nearly all sampling sites was 
20 


relatively flat and smooth. Minor depar- 
tures from the norm occurred at five 
stations where undulations of the bot- 
tom were present, and at only three sta- 
tions was the bottom sufficiently irregu- 
lar to be categorized as rough. The most 
common difference in surface ir- 
regularities between sampling sites was 
the degree of bioturbations present in 
the form of cones, craters, holes, bur- 
rows, and mounds of reworked sedi- 
ments. Additionally, some areas con- 
tained disturbances in the form of single 
and multiple, parallel lineations, gullies, 
and furrows, many of which appear to 
be the result of fishing activities. Major 
variations to the dominant flat and 
smooth bottom regime were found in 
the Georges Bank sector, geographic 
zone D. Here, in part but not entirely, 
the generally flat and smooth condition 
was modified by the superimposition of 
gravels ranging from granules to large 
boulders. 


Georges Bank region 


This was the only region where major 
modifications to the basic sediment re- 
gime of soft, unconsolidated silt-clays 
was found. Here, at all photographic 
sampling sites, at all depths, surface to- 
pography was altered by the presence of 
gravels, some of which may have been 
ice-rafted to this area. Details pertain- 
ing to these gravels are contained in the 
previous section on sediments. The dis- 
tribution and quantity of coarse compo- 
nents in this area was not uniform. Fig- 
ure 15 illustrates the distribution and 
relative abundance of the coarse gravel 
components for each photographic 
transect within this sector. The topog- 
raphy was generally flat and smooth. 
Some gentle undulations were detected 
only in the deeper portions of this region 
(430-448 m; 235-245 fm). Topographic 
relief, with the exception of those areas 
within each photographic transect 
modified by coarse rubble, was com- 
posed of occasional small, low, regular 
mounds and small to medium sized 
cones. Craters were the dominant relief 
form occurring at all depths. They 
ranged from few to moderate in number 
and from small (2 cm; 0.8 in) to large (75 
cm; 30 in) in size. A few small holes 
were observed along with some appar- 
ently man-made parallel furrows at 
depths of from 210 to 293 m (115-160 
fm), and from 357 to 512 m(195-280 fm). 





Southwestern region 


The general small-scale topography 
throughout this region was flat and 
smooth with undulations and large ir- 
regular mounds occurring only occa- 
sionally and restricted to some of the 
deeper areas (823-1 ,097 m; 450-600 fm). 
Circumscribed topographic relief was 
composed of cones, craters, crater 
rows, holes, furrows, burrows, and 
man-made perturbations in the form of 
parallel furrows, gullies and lineations. 
The extent and degree of the small-scale 
relief varied randomly throughout the 
area and appeared to be due primarily to 
the amount of local biological activity. 
One interesting observation in this re- 
gion was the presence of a large crater 
at a depth of about 311 m (170 fm) oc- 
cupied by a large lobster (Fig. 13), who, 
in digging the crater, excavated what 
appears to be a telephone transmission 
cable. 
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The Atlantic Coast Surf 
Clam Fishery—1972 


JOHN W. ROPES, ALLAN M. BARKER, and GEORGE E. WARD, JR. 


ABSTRACT—The 1972 surf clam fishery produced landings of 63.0 million 
lb of meats—11 percent more than in 1971. The entire increase was limited to 
Virginia ports. Landings at Virginia ports were 420 percent higher than in 1971, 
resulting from catch/effort records of about a ton of clam meats per h. These 
values are higher than has ever been observed for this fishery. 


FISHING AREAS 


In 1972, Cape May-Wildwood, N. J.; 
Point Pleasant, N. J.; Lewes, Del.; 
Ocean City, Md.; and Cape Charles, 
Va., were the major ports for surf clam 
vessels fishing in the Middle Atlantic 
Bight. Landings at Long Island, N. Y., 
ports decreased by | million Ib, but in- 
creased sharply in Virginia. The Vir- 
ginia fishery supplied 23.4 million Ib 
of meats or 37 percent of the total (Table 
1). The New Jersey landings of 21.0 mil- 
lion lb were a smaller percentage (33 
percent) of the total than in 1971. If 


Table 1.—Surf clam landings by area (1972). 





Number of 
vessels 


Landings 
108 Ib 





Area 1971 1972 1971 1972 





Chincoteague to 

Norfolk, Va 16 45 
Cape May-Wildwood 

N. J 39 28.5 
Lewes, Del _ 2 _ 
Ocean City, Md 13 7.8 
Point Pleasant, N. J 17 7.1 
Long Island, N. Y 27 3.7 


Total 92 51.6 





‘includes four vessels at Atlantic City and one bait 
clam vessel 
2includes two bait clam vessels 
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landings at Lewes, Del., are added to 
New Jersey’s (since the vessels fished 
much the same grounds), the combined 
catch would be 28.6 million pounds or 
47 percent of the total. Landings at 
Cape May-Wildwood were slightly 
more than double those at Point Pleas- 
ant. The more than fivefold increase 
at Virginia ports was the most signifi- 
cant landing record of the year. 

Areas fished by New Jersey boats in 
1972 (Fig. 1) were similar to 1971 (Ropes 
et al., 1972). Ocean City, Md., vessels 
continued working beds further off- 
shore than in 1970. The New York 
catch was taken off Long Beach and 
Fire Island, and vessels from Virginia 
fished offshore beds. 


FLEETS 


The New York fleet based at Free- 
port, Long Island, remained at seven 
vessels. Five fished full time and two 
part time; the latter landed clams for 
bait. Average catch per trip for the 
full-time vessels was 180 bushels (3,060 
lb of meats). Total landings of 2.5 mil- 
lion lb of meats for food and 0.3 mil- 
lion Ib for bait resulted from monthly 
landings of 166,000 to 337,000 Ib of 
meats (Fig. 2). 

The Point Pleasant fleet decreased 
for the sixth consecutive year—the 16 
vessels were one less than in 1971 and 
one of these was a bait clammer. Four 
Atlantic City boats were included in 
the 1972 Point Pleasant total because 
some operated from both ports during 
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the year and fished some of the same 
beds. Depths fished ranged from 9.1 
to 33.8 m (30-111 ft); the average depth 
was 22.9 m (75 ft). Most vessels landed 
daily, but a few overnight trips were 
made to distant grounds; hours fished 
per trip ranged from 2.0 to 18.0. Month- 
ly averages are shown in Figure 3. The 
average for 1972 was 9.3 h, 0.2 more 
than in 1971. 

The Cape May-Wildwood fleet de- 
creased to 34—five vessels fewer than 
in 1971. A movement of vessels to Vir- 
ginia ports was responsible for the de- 
crease. Depths fished ranged from 
3.7 to 34.1 m (12-112 ft); average depth 
was 17.7 m (58 ft). Most vessels landed 
daily, but some overnight trips were 
made to the southern areas. Monthly 
averages of hours fished per trip are 
shown in Figure 3. Trip effort ranged 
from 2.0 to 30.0 h. The average for 1972 
was 8.0h, 0.1 h higher than in 1971. Two 
vessels from this port regularly land 
their catch at Lewes, Del.; all of the 
clams came from areas fished by the 
Cape May-Wildwood fleet. 

The Ocean City fleet increased to 
18 vessels—five more than in 1971. 
Depths fished ranged from 3.1 to 35.0 m 
(10-115 ft); average depth was 18.3 m 
(60 ft). Most vessels made daily trips 
and worked during daylight hours. 
Monthly averages of hours fished per 
trip are shown in Figure 3. Daily effort 
ranged from 1.0 to 12.0 h; the average 
was 7.6 h. 

The Virginia fleet was based at Chin- 
coteague, Oyster, Cape Charles, Kip- 
topeke, and Little Creek, and increased 
by seven vessels in 1972. Interview data 
at Chincoteague indicated the catch 
at that port was sufficiently unlike land- 
ings at other Virginia ports to report it 
separately. Depths fished by vessels 
from Chincoteague ranged from 9.8 to 
27.4 m (32-90 ft). and the average depth 
was 20.1 m (66 ft). Vessels from other 
Virginia ports fished depths ranging 
from 9.1 to 22.0 m (30-72 ft) at an aver- 
age depth of 16.5 m (54 ft). Monthly 
averages of hours fished per trip ranged 
from 4.1 to 7.8 for vessels from Chin- 
coteague and 5.1 to 8.2 for vessels from 
other Virginia ports (Fig. 4); daily ef- 
fort ranged from | to 11 and | to 15, and 
averaged 6.1 and 6.9 h, respectively. 

Although values reported in Table | 
for the number of vessels in an area are 
for those interviewed more often in that 
area, some vessels made occasional 
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Figure 2.—Monthly landings of surf clams at 
New York ports - 1972. 
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Figure 3.—Monthly averages of daily effort 
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Figure 4.—Monthly averages of daily effort 
Figure 1.—The area and intensity of surf clam fishing by the New Jersey, Maryland, and Vir- (upper) and catch per hour (lower) at Chinco- 
ginia fleet in 1972 (based on 2,523 interviews). teague and other Virginia ports - 1972. 
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landings elsewhere (Table 2). For ex- Table 2.—Vessel occurrence in an area and average months of fishing—1972. 
ample, 10 vessels that were considered 


migrants landed catches in Virginia to 





Area and number of vessels (mean months of fishing) 





Point 
Pleasant 


Vessels interviewed 
that fished 


Cape May- Ocean 
Total 


increase the total landing there to 30. 
Five migrant vessels landed in Cape 
May-Wildwood, three in Point Pleas- 
ant, and two in Ocean City. An esti- 
mate of the months of vessel effort in 
an area was determined by multiplying 
the number of vessels by the mean num- 
ber of months they were interviewed. 
The months of vessel effort was greatest 
in the Cape May-Wildwood area (34 
percent of the total effort), followed 
by Ocean City (23 percent), Virginia 
(22 percent), and Point Pleasant (21 
percent). 

At Cape May-Wildwood, landings 
per boat-day ranged from 50 to 2,056 
bushels (850-34,952 Ib of meats) and 
averaged 254 bushels (4,318 Ib). The 
average in 1971 was 269 bushels (4,573 
lb). Monthly landings varied season- 
ally, with the catch declining when 
the boats moved offshore in good weath- 
er. Catch per hour decreased from 
34 bushels (578 Ib) in 1971 to 32 bush- 
els (544 Ib) in 1972. Figure 5 shows the 
catch per hour in the areas fished. The 
catch rate dropped sharply in April 
when the fleet moved offshore to fish 
for larger (150 mm) clams (Fig. 6). A 
total of 1,340 interviews were made in 
1972; 46 percent of the trips were to 
inshore areas, a value equal to 1971. 
The average catch per hour for inshore 
and offshore clams was 40 bushels (680 
Ib) and 27 bushels (459 Ib). Monthly 
average lengths reflected the seasonal 
shift in effort from inshore to offshore 
beds. Lengths of clams ranged from 
87 to 191 mm (3.4-7.5 inches). The aver- 
age length of inshore clams was 127 
mm (5.0 inches); offshore clams aver- 
aged 158 mm (6.2 inches); and the 
average for all clams measured was 145 
mm (5.7 inches—2 mm (0.1 in) larger 
than in 1971). A sample of 370 inter- 
views of a total of 1,340 was analyzed 
in detail for catch with respect to the 
distance of the fishing site from shore 
(Table 3). The smallest clams (113 mm) 
were taken in greatest quantities nearest 
to shore. Clam size increased substan- 
tially with increasing depth and dis- 
tance from shore, but catch rate de- 
creased. 


LANDING STATISTICS 


Interviews by port samplers provided 
information on fishing areas and effort 


Wildwood City Virginia 





Six months or more in the 

area shown and nowhere else 
Less than 6 months in the 

area shown and nowhere else 0 
More months in the area shown 

and a few months elsewhere 0 
Migrants in area 3 


Total (less migrants) 12 
Months of vessel effort 
(vessels x mean months) 


12 (10.8) 


16 (9.3) 11 (9.7) 11 (8.6) 50 (9.7) 


10 (3.0) 3 (4.3) 5 (1.6) 18 (2.8) 


8 (4.4) 
25 (1.4) 


4 (8.5) 
2 (2.5) 


4 (7.0) 
340 (1.7) 


16 (6.1) 
20 (2.1) 


34 18 20 84 


158.6 147.6 





‘One vessel normally lands at Long Island, N. Y 
2One vessel normally lands at Lewes, Del 


3One vessel normally lands at Little Creek, Va. Three vessels were not fully operational and were never interviewed 


Table 3.—Sample of surf clam catch from interviews of vessel captains at Cape May-Wildwood, N. J., in 1972. 





Mean shell 
length 


Size Inter- 
class views 


Distance 
from shore 


Mean 
bushels 


Mean 
depth 


Mean bushels 
caught/day 


Fishing 
time 





mm no mm naut. mi. 
100-119.9 24 1.6 
120-139.9 186 2.5 
140-159.9 56 15.0 
160> 16.1 


no ft h h 


6.1 

260.0 7.2 36.0 
8.0 
8.1 





in New Jersey, Maryland, and Virginia. 
Data on landings in the Middle Atlantic 
Bight were supplied by the National 
Marine Fisheries Service, Division of 
Statistics and Market News. 

Landings of 63.0 million lb of meats 
were 11.4 million Ib (22 percent) higher 
than in 1971. Most of the increase was 
due to higher landings at Virginia ports. 
New Jersey and Delaware produced 
29.6 million Ib, 6.0 million Ib (17 per- 
cent) less than in 1971. Maryland land- 
ings of 7.3 million lb were lower by 
6 percent (0.5 million Ib), and New 
York landings decreased 27 percent 
(1.0 million Ib). Virginia landings 
showed the most marked increase, 
18.9 million Ib—420 percent higher 
than in 1971. New Jersey landings were 
47 percent of the 1972 total— Virginia, 
37.1 percent; Maryland, 11.6 percent; 
and New York, 4.3 percent. In 1971, 
landings by these States were 69 per- 
cent, 9 percent, 15 percent, and 7 per- 
cent, respectively. 

The Cape May-Wildwood fleet has 
provided more than half of the total 
New Jersey landings since 1967. In 
1972, its contribution was 71 percent 
(14.8 million Ib of the 21.0 million Ib 
total). If Delaware landings are added 
to those of Cape May-Wildwood (since 
the clams came from New Jersey beds), 
Cape May-Wildwood contributed 79 
percent (23.4 million Ib) to the total 
New Jersey landings of 29.6 million 
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lb. This percentage, including Dela- 
ware’s landing, was less for Cape May- 
Wildwood, but the weight of meats was 
greater than in 1971 when 28.5 million 
lb (80 percent) were landed. 

The Point Pleasant portion of the 
New Jersey landings increased from 
20 percent in 1971 to 21 percent in 1972, 
but this increase was not reflected in 
the total landings which were 0.9 
million Ib less in 1972 than 1971. The 
landings per trip ranged from 21 to 505 
bushels (357-8585 lb of meats) and aver- 
aged 171 bushels (2,907 Ib). The average 
in 1971 was 208 bushels (3,5361b). Catch 
per hour averaged 18.5 bushels (315 
Ib) in 1972 and 23 bushels (391 Ib) in 
1971 (Fig. 3). Monthly mean catch per 
hour and landings were relatively stable 
(Fig. 3, 5). Lengths of clams ranged 
from 110 to 185 mm (4.0-7.3 in) and 
averaged 158 mm (6.2 in)—1 mm larger 
than in 1971. Monthly average lengths 
were fairly constant (Fig. 6). 

The Ocean City fleet increased in 
1972, but landings decreased 6 percent 
(7.8 million Ib in 1971 to 7.3 in 1972). 
The decrease was caused by concentra- 
tion of the fleet’s effort on offshore 
rather than inshore beds of clams (Fig. 
1). Landings per trip ranged from 15 to 
832 bushels (255-14,144 lb of meats) 
and averaged 204 bushels (3,468 Ib). 
Monthly mean catch per hour ranged 
from 19 bushels (323 Ib) to 45 bushels 
(765 Ib) and averaged 27 bushels (459 Ib) 
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Figure 5.—Catch per hour within the area fished by the New Jersey, Maryland, and Virginia 
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Figure 6.—Monthly mean lengths of surf clams 
(upper) and landings (lower) at Point Pleasant 
and Cape May-Wildwood, N. J., and Ocean City, 
Md. - 1972. 


(Fig. 3). Catch rates were higher, al- 
though somewhat erratic, during Jan- 
uary through April. Thereafter, catch 
rates decreased as the fleet fished most- 
ly offshore beds (Fig. 5). Clam lengths 
ranged from 104 to 194 mm (4. 1-7.6 in) 
and averaged 159 mm (6.3 in) (Fig. 6). 
Monthly average lengths were only 
slightly lower in the first 4 months of 
the year by a few vessels that fished 
inshore beds. Most of the Ocean City 
effort was on large offshore clams. 
The Virginia fleet increased in 1972, 
and several other vessels fished the 
area on a part-time basis. Most of the 
vessels that fished on a full-time basis 
were of the stern-dredge type (Ropes, 
1972). Their greater dredge size and 
power accounted for the increased 
landings at all Virginia ports, except 
Chincoteague. Landings per trip at 
Chincoteague ranged from 10 to 480 
bushels (170-8,160 Ib of meats) and 
averaged 160 bushels (2,720 1b). Month- 
ly mean catch per hour ranged from 
0.7 bushels (12 Ib) to 51 bushels (867 
lb) and averaged 25 bushels (425 Ib) 
(Fig. 4). Clams ranged in length from 
135 to 185 mm (5.3-7.3 in) and aver- 
aged 160 mm (6.3 in) (Fig. 7). All were 
from offshore beds. At other Virginia 
ports, landings per trip ranged from 
90 to 2,272 bushels (1,530-38,624 Ib of 
meats) and averaged 795 bushels (13,515 
lb). Monthly mean catch per hour 
ranged from 56 bushels (952 Ib of meats) 
to 164 bushels (2,788 Ib) and averaged 








118 bushels (2,006 Ib) (Fig. 4). Clam 
lengths ranged from 106 to 160 mm 30’ 74° 30’ 73° 
(4.2-6.3 in) and averaged 133 mm (5.2 : Boa ana: 

inches) (Fig. 7). Most of these clams 
were from beds 15 miles off Cape Henry 
(Fig. 1). 

Figure 8 shows the average shell 
lengths and area of catch of surf clams 
in 1972. A comparison of this figure 
with Figures | and 5 shows the greater 
number of trips and higher catch rate 
made on inshore beds of small clams 
off New Jersey and in beds of small 
clams off Cape Henry, Va. 
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About 40 percent of the fleet of surf 
clam vessels used ports in Maryland 
and Virginia on a full-time basis in 1972. 
These vessels caught 49 percent of 
the total landings, whereas their catch 
in 1971 was only 24 percent. The great- 
est and only increase in landings was 
in Virginia; landings in ports of all other Bs Cape May 
states decreased. Increased surf clam a / 
fishing effort was probably prompted 39° 
by closing of soft-shell clam (Mya a 
arenaria) beds in Chesapeake Bay 3 \ DELAWARE 
on | July 1972. Landings of only 1.9 os : BIC Y " 
million Ib of shucked soft-shell clam me \ fal) . 


30’: 


meats were reported in 1972, whereas, 
for the period of 1967-71, annual land- : 
ings from Chesapeake Bay have aver- 30’ Fe: 
aged 6.2 million Ib. High mortalities of 
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Figure 7. y mean lengths of surf clams 
(upper) at Chincoteague and other Virginia ports Figure 8.—Average shell length of surf clams and area of catch by the New Jersey, Maryland, 
and landings (lower) at all Virginia ports - 1972. and Virginia fleet - 1972. 
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soft-shell clams after tropical storm 
Agnes were given as part of the reason 
for closing the fishery (Shaw and Ha- 
mons, 1974). The decrease in soft clam 
landings increased the demand for surf 
clam products. 

The catch rate at Point Pleasant, 
Cape May-Wildwood, and Ocean City 
decreased from 23, 34, and 33 bushels 
per hour, respectively, in 1971 to 18.5, 
32, and 27 in 1972. The lower catch 
rates at all of these ports were due to 
the fleet concentrating greater effort 
on offshore rather than inshore beds 
of clams. 

Annual average lengths of clams 
landed in New Jersey were only from 


1 to 2 mm larger in 1972 than in 1971. 
Monthly averages at Point Pleasant 
ranged between 155 and 162 mm (6.1 
and 6.4 in); those at Cape May-Wild- 
wood ranged between 126 and 163 mm 
(5.0 and 6.4 in). The smaller sizes at 
Cape May-Wildwood were due to the 
fleet fishing on inshore beds during 
January through April and in Novem- 
ber and December. The annual average 
lengths of clams landed at Point Pleas- 
ant have been gradually increasing each 
year from the lowest record of 149 mm 
(5.9 in) in 1967 to the highest of 158 
mm (6.2 in) in 1972. The higher records 
are for the latter 4 years during the 1965- 
72 period. This suggests that setting, 


growth, and survival of young clams 
to recruit size (125 mm) have been very 
low in the beds off Point Pleasant since 
1967 when fishing effort was reduced. 

The only substantial increase in land- 
ings is expected at Virginia ports, and 
this will probably result in a grand total 
greater than for 1972. 
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NOAA/NMFS Developments 


“Optimum Sustainable Population” Concept 
Offered at North Pacific Fur Seal Meeting 


The United States Delegation to the 
April Conference on North Pacific Fur 
Seals in Washington, D.C., proposed 
that a different management concept 
be introduced in a permanent Conven- 
tion on the Conservation of North Pa- 
cific Fur Seals. 

The concept of ‘‘optimum sustain- 
able population,’’ which is included as 
a management objective in the Marine 
Mammal Protection Act of 1972, would 
require consideration of the esthetic 
and recreational value of the fur seals 
and the necessity of maintaining the 
health and stability of the marine eco- 
system as well as maintaining the num- 
ber of seals needed to permit maximum 
productivity. 

The present Interim Convention on 
the Conservation of North Pacific Fur 
Seals requires that the North Pacific 
fur seals be managed in such a way as 
to achieve the ‘“‘maximum sustainable 
productivity,’ so that the fur seal pop- 
ulations can be maintained at levels 
which will provide the greatest harvest 
year after year. 

A draft environmental impact state- 
ment which outlined this different con- 
cept and how it would affect fur seal 
management was reviewed by interest- 


ed parties throughout the United States. 
It received favorable comment from 
private citizens and representatives 
of States, environmental protection 
groups, and conservationists. 

The Interim Convention on the Con- 
servation of North Pacific Fur Seals 
is an agreement entered into in 1957 by 
the United States, Canada, Japan, and 
Union of Soviet Socialist Republics to 
regulate the harvest of fur seals in the 
North Pacific. Nearly 80 percent of the 
northern fur seal resource is currently 
associated with the Pribilof Islands of 
the United States, which are located 
off the coast of Alaska. The rest of the 
seals are associated with other United 
States or Soviet islands in the Sea of 
Okhotsk and the western and eastern 
North Pacific. 

The four countries could not reach 
agreement on the U.S. management 
proposal or on other alternative pro- 
posals for a permanent Convention. 
The delegations agreed to explore the 
possibility of meeting again to recon- 
sider various proposals. 

The head of the U.S. Delegation, 
C.J. Blondin, of the Commerce Depart- 
ment’s National Oceanic and Atmo- 
spheric Administration, stated that 


even though the Commission failed to 
reach agreement on a permanent Con- 
vention, he felt that substantial gains 
were made in exploring and understand- 
ing the positions of other governments. 
‘The present Convention does not 
expire until 1976. Consequently, all 
members have time to assess the posi- 
tions of the other governments. A meet- 
ing later in'the year should allow us to 
work rapidly toward a permanent Con- 
vention,’’ said Blondin who is assistant 
Director for International Fisheries of 
NOAA’s National Marine Fisheries 
Service. 


Project SCORE Eyes 
Deep Coral Reef Wall 


A research submersible, an under- 
water laboratory, and a variety of 
underwater safety stations as well as 
surface vessels and facilities were mar- 
shalled for a month-long research proj- 
ect beginning | April off Freeport, in 
the Bahama Islands. Purpose of the 
project was to enable scientist-divers 
to make concentrated studies of the 
vertical wall of a coral reef to depths 
as great as 250 feet. 

Project SCORE (Scientific Coop- 
erative Operational Research Expedi- 
tion) uses saturation diving, deep air 
excursions, and submersible lock-out 
techniques for deep reef studies of 
fishes, corals, algae and geology of the 





A recent economic study conducted 
by the Department of Commerce's 
National Oceanic and Atmospheric 
Administration indicates that a viable 
squid fishery off the New England 
coast could add over $600,000 a year 
to the economy of the region. 
NOAA’s National Marine Fisheries 
Service conducted the study for the 
New England Fisheries Development 
Program which is a government- 
industry cooperative effort aimed at 
developing a market for species of 
marine life found in the area which 
are underused by Americans. 

Approximately 70 million pounds of 
squid were taken from the waters off 
the coast of the northeast United 





States by foreign and American ves- 
sels in 1973. The United States has a 
quota of approximately 12 million 


Long-finned squid 
Loligo pealei 


Squid Fishery Could Aid New England Economy 


pounds in the northeast area, how- 
ever, only about 3.5 million pounds 
were harvested in 1973. The majority 
of squid landed by U.S. fishermen in 
the northeastern United States is 
caught incidentally while trawling for 
cod, flounders, haddock, and other 
fish and is used for food and bait. 

During four trips to test the feasi- 
bility of a directed squid fishery, a 
charter boat making 218 tows caught 
over 169,000 pounds of squid and 
over 14,000 pounds of finfish for a 
total value of almost $30,000. The 
study provides evidence that the 
quota, if taken, could supplement the 
earnings of about 30 vessels in a sea- 
sonal squid fishery. 











reef environment. The project was 
carried out cooperatively by the Com- 
merce Department's National Oceanic 
and Atmospheric Administration, the 
Harbor Branch Foundation, Inc., of 
Fort Pierce, Fla., and the Perry Foun- 
dation, Inc., of Riviera Beach, Fla. 

The Perry Hydro-Lab habitat pro- 
vided diver teams with an underwater 
‘*home,”’ and Harbor Branch’s sub- 
mersible Johnson-Sea-Link shuttled 
them from the laboratory to their re- 
search sites as far as a mile away and 
to depths 190 feet deeper than Hydro- 
Lab. 

Program Coordinator was James 
Miller, Deputy Director of NOAA's 
Manned Undersea Science and Tech- 
nology (MUS&T) program. Opera- 
tions Director was Robert Wicklund 
of the Perry Foundation, Inc., and 
Director of Submersible Operations 
and Training was Roger Cook of Har- 
bor Branch Foundation, Inc. Morgan 
Wells of NOAA’s MUSAT was Chief 
Scientist. 

Four teams of diver-scientists sat- 
urated in the Perry Hydro-Lab for five 
days each at a depth of 60 feet. The 
Johnson-Sea-Link picked up and trans- 
ported two members of each team into 
deep water, where one locked out and 
descended to depths as great as 250 
feet for up to 45 minutes. Other team 
members swam from Hydro-Lab to 
depths as great as 200 feet for one hour. 
‘**The use of air as a breathing mixture 
to these depths for extended times rep- 
resents a significant advance in diving 
technology,’’ said Miller. ‘‘The same 
techniques are expected to be used in 
the offshore oil industry in the near 
future at comparable depths, to avoid 
the expense and complications of exotic 
gas mixtures.”’ 

Dives are uncommon below 200 feet 
for scientific research on coral reefs. 
Those that have been made yielded 
species of coral, fish, algae, and other 
marine organisms new to the area— 
some previously reported only from 
single dredge hauls elsewhere. Pre- 
liminary research on some of the deeper 
dives also showed that biological zones 
are very pronounced at depths in which 
most environmental conditions are 
relatively constant. 

Scientists conducted experiments, 
made collections, and photographed 
the reef and its inhabitants. Scientific 
goals of SCORE were to: (1) extend 


oceanographic, geological, chemical, 
and biological knowledge of the reef 
environment; (2) supplement previous 
shallow-water studies of species com- 
position, distribution, abundance, and 
dynamics; and (3) obtain environmental 
data on reaction of a coral reef com- 
munity to natural and man-induced 
stresses. 

Data on the relationships between 
living organisms and their environment 
will assist scientists in identifying those 
factors that influence the distribution 
and abundance of the organisms, and 
their ability to survive under different 
types of environmental stress. 

Seneca College of Applied Arts and 
Technology, King City, Ontario, pro- 
vided support divers for the SCORE 
operation. Scientist-divers from France 


and Germany participated during two 
of the missions. 

The decompression schedules for 
excursions from the Perry Hydro-Lab 
and for lockout dives from Jo/inson- 
Sea-Link were developed by Tarry- 
town (N.Y.) Labs., and extensively 
tested in the hyperbaric chamber facil- 
ity at Duke University. Medical super- 
vision was provided by Harbor Branch 
Foundation Inc., with assistance from 
the MacInnis Foundation of Canada. 

Project SCORE brought together 
again, in a joint endeavor, two modern- 
day ocean pioneers, John H. Perry 
Jr. and Edwin A. Link. In 1966 the two 
men collaborated in designing and con- 
structing the Deep Diver submersible, 
the world’s first commercial diver lock- 
out submarine. 


Major U.S. Fish Freezing Plant Agrees to 
Participate in Commerce Inspection Plan 


The National Oceanic and Atmo- 
spheric Administration has announced 
that the Bellingham Cold Storage Co., 
Bellingham, Wash., signed an agree- 
ment to participate in the Department 
of Commerce’s Sanitation Inspection 
Fish Establishment (SIFE) program. 

The company, which is participating 
through NOAA's National Marine 
Fisheries Service, is one of the largest 
freezing and processing facilities in the 
United States and is the largest cold 
storage plant using the sanitary inspec- 
tion service offered by the Department 
of Commerce. The Bellingham com- 
plex covers 26 acres of land, has 
4,260,000 cubic feet of freezing space 
and can freeze 1.8 million pounds of 
product a day. It services approxi- 
mately 50 U.S. and Canadian com- 
panies from Alaska to Georgia. 

As a qualified SIFE plant, the com- 
pany will be listed in the **Approved 
List, Sanitarily Inspected Fish Estab- 
lishments.”* This quarterly publication 
is distributed to seafood purchasers to 
aid them in determining sources of 
fishery products that have been pro- 
duced in plants that have been sanitarily 
inspected, approved, and certified 
by the USDC. 

More important, since Bellingham 
is a SIFE plant, all companies having 
products custom processed and packed 
by Bellingham are eligible for contract 
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product inspection. Companies whose 
product has been certified as meeting 
the requirements of inspected products 
are allowed to display the Federal in- 
spection marks on their products. This 
assures the consumer that the product 
complies with requirements of whole- 
someness, cleanliness, sanitation, 
true weight, and good quality. One of 
the largest troll caught salmon pro- 
ducers in the Pacific northwest, North- 
west Halibut Producers Cooperative, 
Inc.. has already taken advantage of 
this by signing a contract for product 
inspection. These firms join two other 
USDC inspected fishery products 
processors located in the Bellingham, 
Wash. area, Vita Food Products, Inc., 
and Wakefield Seafoods, Inc. 


New York Island Studied 
As Estuarine Sanctuary 


The Department of Commerce is 
considering a proposal that 1,200 acres 
on Grindstone Island in the St. Law- 
rence River near Clayton, N.Y., be 
designated an estuarine sanctuary, per- 
mitting them to be maintained in their 
natural state for scientific and educa- 
tional purposes. If the proposal is ac- 
cepted by the Office of Coastal Zone 
Management, an agency of the Com- 
merce Department’s National Oceanic 
and Atmospheric Administration, 





Federal funds would be made available 
toward the purchase of the property 
adjacent to Delaney and McCrae Bays 
on Grindstone Island. The State of 
New York would be expected to pro- 
vide one-half of the cost. 

The Coastal Zone Management 
Act of 1972 encourages states to pre- 
serve for research and educational 
uses examples of the various types 
of estuaries found in the United States 
and its territories. Delaney and Mc- 
Crae Bays are ecologically typical of 
estuaries in eastern Lake Ontario and 
the St. Lawrence Region and are con- 
sidered to be in an undisturbed state, 
that is, natural and unspoiled by man- 
kind. 

Edward T. LaRoe, Estuarine Sanc- 
tuaries Coordinator and Coastal Ecol- 
ogist for the Office of Coastal Zone 
Management, said the proposal was 
submitted by State University of New 
York’s College of Environmental Sci- 
ence and Forestry which has a research 
station on Governor’s Island about a 
mile from the proposed sanctuary. The 
sanctuary would be owned by the State 
university and operated by the college 
in cooperation with the New York 
Department of Environmental Con- 
servation. Recreational hunting, fish- 
ing, trapping, boating, etc., of a low 
intensity would be permitted on a con- 
trolled basis. 

The university would utilize a com- 
bination of fee simple acquisition, con- 
servation easements, and life estate 
purchases to provide the degree of land 
control necessary for the sanctuary. 
Owners of property adjacent to the 
area already have been approached by 
State representatives. Delaney and 
McCrae Bays include open water; a 
variety of submerged, fioating. and 
emergent aquatic vegetation; tall, slen- 
der shrubs; flooded leafy trees; and 
adjacent agricultural upland. Numerous 
species of fish, including northern pike, 
bass, yellow perch and brown bullheads 
are in the waters of the bays, which also 
have such waterfowl as herons, ducks, 
and hawks, and mammals including 
muskrat and beaver. 

Under a proposed study program, 
the water level of Delaney Bay would 
be artificially controlled, while that of 
McCrae Bay would be allowed to fluc- 
tuate naturally. Comparison studies 
would be conducted, including periodic 
sampling of plankton, plant and animal 


life, and water physics and chemistry. 
The goals of the study would be to bet- 
ter understand the effects of disturbance 
and development on freshwater coastal 
estuarine areas so that the coasts can be 
more effectively managed. 

In addition to the cost of land acquisi- 
tion, funds would be required to con- 
struct and maintain water level controls 


at Delaney Bay and for other opera- 
tional costs. 

The Coastal Zone Management 
Act authorizes the Secretary of Com- 
merce to make grants up to 50 percent 
of the cost of acquisition, development 
and operation of estuarine sanctuaries 
for the purpose of creating natural field 
laboratories for scientific research. 


Closed Culture System May Make Inland 
Clam and Oyster Farming Possible 


Fresh oysters and clams grown in 
Des Moines or, for that matter, any 
other noncoastal city in the United 
States could become a reality if Sea 
Grant scientists at the University of 
Delaware are on the right track. 

A team of Delaware aquaculturists, 
working under a grant from the Com- 
merce Department’s National Oceanic 
and Atmospheric Administration, has 
completed work on the first stage of a 
unique project to produce fast-growing, 
palatable, disease-resistant oysters and 
clams that can be reared at a competi- 
tive price in a totally self-contained 
environment. When successfully de- 
veloped, this prototype would be avail- 
able for commercial adaptation any- 
where in the United States. 

Eight groups of 250 shellfish each are 
well into their second year of growth, 
thriving on diets of laboratory-reared 
algae in a closed (recycled) seawater 
system. So far, the clams are growing 
three to five times faster than they do 
in Delaware Bay, and the oysters about 
one-and-one-half times faster. Some of 
the clams in the initial crop already 
have grown to marketable cherrystone 
size. 

The NOAA-supported Sea Grant 
team, consisting of biologists, chemists, 
engineers, nutritionists, economists, 
and an attorney is under the leadership 
of Melbourne R. Carriker, Professor 
of Marine Studies at the University of 
Delaware. 

In addition to providing the poten- 
tial for a new industry, the aquaculture 
system could be used to produce seed 
for boosting natural stocks of oysters 
and clams, and possibly increasing 
commercial catches. 

Groundwork for the aquaculture 
program got underway in the late 
1960’s, after an endemic disease had 
severely depleted the natural oyster 
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stocks in Delaware Bay. To prevent a 
repetition of such a disaster, the Uni- 
versity of Delaware set out to establish 
a new system for producing shellfish 
that would be free of the vagaries of 
nature that could destroy the industry 
almost overnight. 

**Duplicating in the laboratory what 
it has taken thousands of years of evo- 
lution to develop is a considerable chal- 
lenge,’’ said Carriker. ‘“‘Our most se- 
rious problems involve determining the 
ideal shellfish diet, anticipating the 
threat of disease, and monitoring and 
controlling waste products. We also 
have to consider certain factors that 
nature doesn’t worry about, such as 
keeping costs in line with those of nat- 
urally grown shellfish, examining the 
legal problems of commercial aqua- 
culture development, and eventually 
using natural, less expensive energy 
sources.” 

But if the project has its challenges, 
it also has its advantages. One of the 
most obvious benefits to the consumer 
would be the year-round availability 
of fresh shellfish. ‘*Another great value 
of a closed-cycle aquaculture system,”’ 
explains research engineer Gary Pru- 
der, ‘‘is that almost every aspect of the 
rearing process can be controlled. Toxic 
metals can be eliminated, uniform 
growth can be maintained throughout 
the year, even the organic shellfish 
wastes can be used productively as a 
source of nutrients for the algal feed.”” 

In addition, Pruder points out that, 
unlike traditional flow-through aqua- 
culture systems, in which seawater is 
pumped through once and then dis- 
charged, the location of a closed-cycle 
system need not be restricted to the 
shoreline nor to a readily available 
supply of clean water. This, he says, 
is vital if commercial application is to 
become a reality. Not only does coastal 





property tend to be more expensive 
than an inland site but coastal areas are 
generally subject to more legal re- 
straints. 

The National Sea Grant Program is 
designed to enhance the development 
of the nation’s marine resources in the 
oceans, the Gulf of Mexico, and the 
Great Lakes. To accomplish this, 
NOAA awards grants for marine-re- 
lated programs to universities, lab- 
oratories, and others. At least one- 
third of the funds for each Sea Grant 
Program must come from non-Federal 
sources. 


FISH CATCH WASTE 
REDUCTION SOUGHT 


For every pound of shrimp that a 
Gulf Coast shrimp fisherman catches 
in his trawl, he throws back from three 
to four pounds of usable but unwanted 
fish that have been caught unintention- 
ally, Sea Grant scientists at Texas A 
& M University have found. 

According to Vito J. Blomo and John 
P. Nichols, leaders of an investigation 
supported by the National Oceanic 
and Atmospheric Administration's 
Sea Grant Program, the so-called inci- 
dental catch comprises a variety of 
species ranging from porgies, which 
could have ended up on someone's 
dinner table, to menhaden, which could 
have been processed into fish meal and 
fed to chickens. 

The researchers in the Commerce 
Department agency-funded study cal- 
culated that shrimp fishermen discard 
between 52 and 368 million pounds of 
fish per year in the Western Gulf alone 
—an area that yields about 45 percent 
of the approximately 220 million pounds 
of shrimp landed annually in the Gulf of 
Mexico. 

Seeking ways to prevent continued 
waste of such large amounts of valuable 
protein, the Texas A & M Sea Grant 
scientists evaluated the possible mar- 
kets for the discarded trawl fish and 
estimated the potential volumes that 
could be marketed. They concluded 
that the majority of the discarded trawl 
fish could be used only for processing 
into fish meal, fish oil and solubles, and 
pet food. However, they pointed out 
that, depending on the particular spe- 
cies, some of the incidental catch could 
be suitable as more valuable seafood— 


fresh and frozen fillets, fish sticks and 
portions, and whole fresh fish. The Sea 
Grant scientists found two major ob- 
stacles to be overcome if the discards 
are to be put to profitable use—neither 
a working market structure nor eco- 
nomically feasible systems of using the 
shrimpers’ incidental catch exist. 
Texas A & M and the Southeast 
Utilization Research Center of the 
National Marine Fisheries Service 
have drawn up a memorandum of under- 
standing relating to technological re- 
search on these species. The joint Sea 
Grant/NMFS project began by mincing 
various species of Gulf groundfish to 
test their frozen shelf life. The prob- 
lems of rancidity, texture and color 
of minced fish flesh are being ,deter- 
mined and solutions devised for over- 
coming them. Later research will deal 
with commingling various combina- 
tions of Gulf groundfish. Continuing 


Key Largo, Fla. Marine 


The largest living coral reef in con- 
tinental United States coastal waters— 
a major tourist attraction and a valuable 
scientific resource—may become the 
first marine sanctuary of its kind in the 
Nation, according to the U.S. Depart- 
ment of Commerce. The National 
Oceanic and Atmospheric Administra- 
tion’s Office of Coastal Zone Manage- 
ment has received a nomination to 
designate as a sanctuary an area ap- 
proximately 100 square miles in size 
off Key Largo, Fla. (see map). 

The area, up to 5 miles wide and 
about 21 miles in length, is adjacent 
to the John Pennekamp Coral Reef 
State Park and overlaps the Key Largo 
Coral Reef Preserve. Its nomination as 
a marine sanctuary, submitted by the 
Florida Department of Natural Re- 
sources, is a move to preserve the reef’s 
ecosystem, parts of which are currently 
without protection. 

Earlier this year the site of the wreck- 
age of the Civil War gunboat USS Moni- 
tor, off Cape Hatteras, N.C., was 
designated as the country’s first marine 
sanctuary, for its historic value. The 
coral reefs would be designated for 
their value as a natural resource. 

Under law, the Secretary of Com- 
merce is empowered to designate 
marine areas as sanctuaries to preserve 
them for their conservation, recrea- 
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their study, the researchers are examin- 
ing the cost considerations involved in 
using this incidental fish catch, in order 
to determine its economic feasibility. 

The National Sea Grant Program is 
designed to enhance the development 
of the Nation’s marine resources in the 
oceans, the Gulf of Mexico and the 
Great Lakes. To accomplish this, 
NOAA awards grants for marine-re- 
lated programs to universities, labora- 
tories, and others. At least one-third of 
the funds for each Sea Grant Program 
must come from non-Federal sources. 

The Texas A & M scientists have 
reported on the first part of their study 
in ‘Utilization of Finfishes Caught 
Incidental to Shrimp Trawling in the 
Western Gulf of Mexico. Part I: Evalua- 
tion of Markets” is available for $3.00 
from Department of Marine Resources 
Information, Texas A & M University, 
College Station, TX 77843. 


Sanctuary Nominated 


tional, ecological or esthetic values. 
NOAA's Office of Coastal Zone Man- 
agement is responsible for handling 
and processing nominations. The coral 
reef nomination is a modification of an 
earlier one by Dennis M. O'Connor of 
the University of Miami, and Rezneat 
M. Darnell of Texas A&M University. 
The original nomination was considered 
to cover too large an area and, with the 
nominators’ agreement, was modified 
and re-submitted by the state. 

Within the area, which is seaward 
of John Pennekamp Coral Reef State 
Park, is a wide variety of plant and 
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animal life, featuring coral but ranging 
from plankton to giant jewfish and 
predatory shark. Of great importance 
is the fact that the reef is still ‘‘alive,”’ 
the coral continuing to grow and de- 
velop. Coral reefs recently have come 
under considerable stress from a variety 
of man’s activities, which in some cases 
have killed reefs. 

Under proposed terms of the nomi- 
nation, removal or 
natural resources and marine life other 
than fish would be prohibited, as would 
dredging, filling, or polluting. Fish- 
ing, skin diving and boating would be 
permitted under limited conditions, 
and the proposed sanctuary could be 
temporarily closed to public use to 
allow recovery from overuse and to 
permit scientific research relating to 
protection and management. 

Robert R. Kifer, Marine Sanctuary 
Coordinator for OCZM, said the nomi- 
nation proposes that the sanctuary 
be administered by the Florida Depart- 
ment of Natural Resources, Division 
of Recreation and Parks. This agency 
would be joined by the state’s Divi- 
sion of Marine Resources and the U.S. 
Coast Guard in enforcement of rules 
and regulations, according to the nomi- 
nation. 

Once the sanctuary is designated, it 
is proposed that permits would be is- 
sued for educational endeavors, scien- 
tific and industrial research, commer- 
cial fisheries activities, and recreational 
activities, all consistent with the rules 
and regulations. An advisory board 
for the sanctuary also would be created, 
with members representing the Na- 
tional Park Service, the U.S. Coast 
Guard, the State Divisions of Recrea- 
tion and Parks and of Marine Re- 
sources, the Board of Trustees of the 
State Internal Improvement Trust 
Fund, the State Department of Pol- 
lution Control, and OCZM. 

Violators of any rules and regulations 
of the sanctuary would be liable to a 
fine of not more than $50,000 for each 
day of violation. Regular monitoring of 
uses of the sanctuary, and research 
on the effects of particular uses of the 
coral reef ecosystem will be conducted 
to ensure that the primary purpose— 
to preserve those ecosystems—carried 
out. Additionally, surveillance of de- 
velopment activities along the coast of 
Key Largo will be conducted to make 
sure these activities do not adversely 


destruction of 


affect water quality and subsequent 
health of the coral reef ecosystem. 
Kifer said copies of the nomination 
have been sent to appropriate govern- 
ment agencies for their review and to 
private individuals and organizations 
for their information and consideration. 
If reaction to the nomination is favor- 
able, he said, an environmental impact 
statement would be prepared and a 


public hearing held in Florida at which 
interested parties could speak to the 
proposed designation. Public approval 
could mean designation of the area as a 
marine sanctuary by the end of this 
year. Copies of the nomination may be 
obtained from Kifer at the Office of 
Coastal Zone Management, National 
Oceanic and Atmospheric Adminis- 
tration, Rockville, MD 20852. 


U.S. Edible Fishery Imports Told for 1973 


In 1973 the United States imported 
2.4 billion pounds of edible fishery prod- 
ucts valued at $1.4 billion, according 
to statistics compiled by the Bureau 
of the Census, U.S. Department of 
Commerce. Canada and Japan ac- 
counted for more than 46 percent of 
this amount (Table 1). By continent, 


Asian nations contributed 33.0 percent 
of the total, North American countries 
supplied 30.3 percent, European coun- 
tries provided 18.6 percent, African 
nations contributed 7.9 percent, South 
American countries supplied 6.6 per- 
cent, and Australia-Oceania shipped 
3.2 percent (Table 2). 


Table 1.—U.S. fishery imports, by quantity, in 1973 (percentages in declining order). 





Country Percent Country 


Percent Country Percent 





Japan 25.2 
Canada 21.7 
Iceland 48 
Mexico 44 
Norway 44 
Denmark 3.5 
South Africa 28 
China (Taiwan) 1.9 
U.K 

Panama 


Ecuador 
Korea, Rep. of 
Philippines 
British Pac. Is! 
Ghana 

Spain 
Portugal 
Australia 
Malagasy Rep 
Mauritius 
Greenland 
Venezuela 


1.5 
1.1 
India 1.1 
Brazil 1.0 


1.0 Netherlands 
1.0 Malaysia 

1.0 Guyana 

0.9 Poland 

0.9 Nicaragua 

0.8 Colombia 

0.8 Canary Islands 
0.8 El Salvador 
0.7 New Zealand 
0.6 Other countries 
0.5 

0.5 TOTAL 





Source: Bureau of the Census, U.S. Department of Commerce. 


Table 2.—U.S. imports of edible fishery products by continent and country of origin. 





Thousand 
pounds 


Continent 


and country Percent 


Thousand 
Pounds 


Continent 


and country Percent 





North America 
Canada 
Mexico 
Panama 
Nicaragua 
Greenland 

El Salvador 
Other 


520,914 21.7 
106,540 4.4 
26,163 4.9 
7,528 0.3 
12,834 0.5 
5,918 0.2 
51,627 2.1 


Total 731,524 30.3 
South America 
Brazil 
Ecuador 
Guyana 
Venezuela 
Colombia 
Other 


24,400 1.0 

24,451 1.0 

10,458 0.4 

12,110 0.5 
7,241 0.3 

81,219 3.4 

Total 159,879 

Europe 

Iceland 

Norway 

Denmark 

United Kingdom 

Spain 

Portugal 

Netherlands 

Poland 

Other 


115,408 
106,565 
83,838 
35,078 
19,225 
19,374 
11,145 
10,439 
46,535 


Total 447,607 18.6 


Asia 

Japan 

China, Rep. of 
(Taiwan) 

India 

Korea, Rep. of 

Philippines 

Malaysia 

Other 


605,128 


44,999 
25,316 
24,637 
24,314 
11,700 
56,074 
Total 792,168 
Australia 

and Oceania 
Australia 
New Zealand 
British Pac. Is! 
Other 


Total 


Africa 
South Africa, 

Rep. of 
Mauritius 
Malagasy Republic 
Canary Islands 
Ghana 
Other 


66,016 
13,575 
15,824 

8,146 
21,428 
63,702 


Total 188,691 


Grand total 2,397,047 





Source: Bureau of the Census, U.S. Department of Commerce. 
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U.S.-USSR Fisheries Discussions Terminate 
with Middle Atlantic Fisheries Accord 


Following three weeks of discussion 
in Washington, D.C., the United States 
and the Soviet Union on February 26 
reached agreement on Middle Atlantic 
fisheries issues but failed to agree on 
Pacific coast fisheries issues. 

The Atlantic agreement extends 
previous arrangements but calls for 
stricter enforcement of U.S. regula- 
tions regarding U.S. Continental Shelf 
fishery resources and strengthens mea- 
sures to lessen gear conflicts between 
U.S. and Soviet fishermen. Former 


U.S. Buys Less Frozen 
Flounder, Pollock, Turbot 
from Japan in 1974 


Japanese 1974 exports of frozen 
arrowtooth flounder, pollock, and tur- 
bot to the United States totaled 48 ,743.9 
short tons, a decline of 39.1 percent 
from 79,983.0 short tons in 1973, ac- 
cording to the Office of International 
Fisheries, National Marine Fisheries 
Service, NOAA. 

Japanese trade journals consider 
the decline normal in view of the ex- 
ceptionally strong demand for fish in 
1973 resulting from the meat shortage 
and the high meat prices. By contrast, 
1974 was a relatively normal year, and 
high inventories were carried over from 
1973. There were also some cases dur- 
ing 1974 of Japanese exports being of 
poor quality which may have had an 
adverse effect on sales. Statistics for 
1974 with comparisons for 1973 are 
shown in tabular form. 


Japan's fish product exports to the United States. 





Comparison 
1974/1973 





Short tons Percent 

Arrowtooth 
flounder 
Block 
Fillet 


237.3 
1,630.8 


1,454.1 
4,383.4 


83.7 
62.8 





Total 1,868.1 5,837.5 146.5 

Pollock 
Block 
Fillet 
Ground 
Minced 


40.5 
+115.8 
31.8 
49.6 


17,348.2 
314.4 
434.2 

7,076.0 


29.146.8 
145.7 
636.9 
14,048.1 





Total 25,172.8 43,977.5 6.1 

Turbot 
Block 
Fillet 


1,463.9 
20,239.1 


2,508.9 
27,659.1 


Total 21,703.0 30,168.0 


Grand total 48,743.9 79,983.0 





Pacific coast agreements relating to 
crab fishing in the eastern Bering Sea, 
arrangements to prevent gear conflicts 
near Kodiak Island, and the fisheries of 
the northeastern Pacific extending from 
Alaska to California were extended 
to | July 1975. 

Robert W. Schoning, Director, Na- 
tional Marine Fisheries Service, and a 
member of the U.S. Delegation, ex- 
pressed serious concern about the level 
of Soviet fishing off the Pacific coast 
and the lack of agreement. He noted 
that it was the view of the U.S. Dele- 
gation that Soviet fishing in the North 
Pacific be reduced to conserve impor- 
tant stocks of interest to U.S. fishermen 
in the area. 

**Countries with which we have no 
agreements have begun fishing in the 
North Pacific,’’ said Schoning. *‘This, 
coupled with the failure of the United 
States and the Soviets to agree on mean- 
ingful catch and fishing effort limita- 
tions, seriously complicates efforts to 


stop overfishing on many resources off 
the Pacific coast.”’ 

Schoning, who also serves as a U.S. 
Commissioner on the _ International 
Pacific Halibut Commission, said that 
separate talks on halibut were held 
between the U.S., Canada, and the 
USSR during the time of the U.S.- 
USSR bilaterals. The U.S. and Canada 
made an urgent request for conservation 
measures to reduce the impact of Soviet 
trawl fisheries on depleted stocks of 
halibut in the eastern Bering Sea and 
Gulf of Alaska. Schoning expressed 
serious concern that the halibut talks 
failed to produce meaningful action by 
the USSR. 

The U.S. Delegation, led by Thomas 
A. Clingan, Deputy Assistant Secre- 
tary of State for Oceans and Fisheries 
Affairs, included representatives from 
the Departments of State and Com- 
merce, the Coast Guard, State govern- 
ments, and industry. The Soviet 
Delegation was led by Vladimir M. 
Kamentsev, Deputy Minister of Fish- 
eries. Both countries agreed to meet 
later this year. 


NOAA and HUD Sign Joint Agreement to 
Coordinate Coastal Planning, Management 


An agreement to help coastal states 
coordinate their planning and manage- 
ment activities assisted by the Com- 
merce Department's National Oceanic 
and Atmospheric Administration and 
the Department of Housing and Urban 
Development's Office of Community 
Planning and Development has been 
signed in Washington, D.C. The joint 
agreement for coordination was signed 
19 February 1975, by Robert W. 
Knecht, Assistant Administrator for 
NOAA’s Coastal Zone Management, 
and David O. Meeker, Jr., Assistant 
Secretary for HUD’s Community 
Planning and Development. The agree- 
ment is expected to help make state 
planning and management more ef- 
fective and less costly for coastal areas. 

Both agencies are involved in as- 
sisting states develop comprehensive 
planning programs. The Office of 
Coastal Zone Management is con- 
cerned specifically with helping states 
create programs for managing the lands 
and waters in their coastal zones. 
HUD, with its recently added man- 
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datory land use element, provides finan- 
cial assistance to comprehensive plan- 
ning at the state, regional and local 
levels of government. 

A key element of the agreement, 
which is expected to simplify state 
efforts, is HUD’s willingness to accept 
approved coastal zone management 
programs as meeting the minimum 
land use planning requirements neces- 
sary for states to remain eligible in 
HUD’s 701 program. In effect, coastal 
zone management programs approved 
by the Secretary of Commerce would 
constitute accepted portions of HUD 
land use elements for the geographic 
areas concerned. 

Additionally, the two agencies agreed 
that both HUD and OCZM will par- 
ticipate in reviewing state coastal zone 
management and 701 program applica- 
tions, and that the staffs of both agen- 
cies will work towards establishing 
procedures to facilitate development 
of both programs. The agencies also 
agreed to explore the possibility of 
joint funding of pilot projects within 
coastal states. 





Japanese Longliner 
Seized off Alaska 


The Japanese longliner, Eikyu Maru 
No. 33, was seized by a U.S. Coast 
Guard cutter (with a National Marine 
Fisheries Service enforcement agent 
aboard), about 3 miles off Great Sitkin 
Island in the western Aleutian Islands, 
Alaska, on April 4. The 42-meter, 230- 
GRT Japanese vessel was reported to 
have been sighted in U.S. territorial 
waters. The 24-metric ton catch on 
board consisted primarily of sablefish. 
The vessel taken to Kodiak, 
Alaska. 

The last reported violation of the 
U.S. Territorial Sea (TS) by a Japanese 


Was 


NOAA Fleet Tells New 


A fleet of 25 NOAA ships has 
launched a new season of ocean in- 
vestigations ranging from a study of 
the environmental effects of oil ex- 
ploration and development in Alaskan 
waters to searching for shrimp off the 
Brazilian coast. In between, these ver- 
satile vessels will also engage in such 
activities as searching for sunken 
wrecks, studying the spawning of her- 
ring, assessing the environmental ef- 
fects of deep sea mining of manganese 
nodules, charting coastal waters, and 
analyzing the Atlantic seabed. 

They comprise the fleet of the Na- 
tional Oceanic and Atmospheric Ad- 
ministration, a Commerce Department 
agency whose programs are aimed at 
improving man’s comprehension and 
uses of the physical environment and 
oceanic life. The NOAA Fleet is op- 
erated by NOAA’s National Ocean 
Survey, and is manned by 1,139 officers, 
scientists, technicians, and crew. Its 
ships range in size from a 73-foot, 125- 
ton fisheries research vessel to a 303- 
foot, 3959-ton deep sea oceanographic 
floating laboratory. The ships’ activities 
will take them through America’s coast- 
al waters and estuaries from Maine to 
Alaska, across the Atlantic and through 
the Pacific, and along the northeast 
coasts of Latin America. 

Some of the work will be glamorous; 
much of i: will be routine, but essential. 
Scientists will probe the massive 
mountain ranges, canyons, and frac- 
tures in the earth at the bottom of the 





Table 1.—Jap 


of U.S. fishing limits. 





Region 


Violation 


Date Penalty 





FNE! CFZ? 
FAK TS 
FAK CFZ 


Taiyo Maru 
Ebisu Maru 
Mitsu Maru #30 
Kohoka Maru, 
Ryuyo Maru 
Ryusho Maru #5 
Kyoyo Maru 
Kiyo Maru #16 
Kaki Maru 
Akebono Maru 
Matsuei Maru 
Koai Maru 
Zenpo Maru 
Tenyo Maru #3 


CFZ 
CFZ 
CFZ 
CFZ 
CFZ 
CFZ 
CFZ 
CFZ 
CFZ 
CFZ 


FAK 
FAK 
FAK 
FAK 
FAK 
FAK 
FAK 
FAK 
FAK 
FAK* 


9-5-74 
3-20-74 
9-16-73 


$450,000 (bond) 
300,000 
230,000 


180,000 
115,000 
50,000 
45,000 
35,000 
30,000 
10,000 
3,500 
5,500 
5,000 


4-7-72 

11-1-71 
9-27-70 
8-20-70 
8-18-70 
6-20-70 
6-22-69 
6-3-69 

6-3-69 

7-16-67 





Source: Law Enforcement Division, NMFS 

‘Northeast Region 

2Contiguous Fishing Zone 
vessel occurred on 20 March 1974. A 
penalty of $300,000 was assessed on the 
Ebisu Maru. On 5 September 1974 a 
Japanese fishing vessel violated the 


Ocean Investigations 


sea and seek additional evidence of 
the movement of continents and sea 
floor spreading. Others will conduct 
investigations necessary for managing 
fisheries resources in accordance with 
numerous international fisheries agree- 
ments. And while this is going on, mil- 
lions of soundings will be taken of the 
waters which lap the shores of the U.S., 
its tidal fluctuations and circulatory 
pattern will be studied and the physical 
properties of the water analyzed, part 
of a never-ending process of gathering 
the data for scientific research and for 
the nautical charts on which the safety 
of America’s seagoing commerce de- 
pends. 

Of interest to scientists is the work 
being done by the Researcher, a deep- 
sea vessel which will examine the geo- 
physical and geological environment 
along a trans-Atlantic corridor extend- 
ing from the U.S. to Africa. The geo- 
physical investigation continues into 
its fifth field season a study of a large 
section of the earth’s crust along an 
entire ocean basin in a corridor stretch- 
ing from Cape Hatteras, N.C., to Af- 
rica’s Cape Blanc, the apparent path 
of separation of North America and 
Africa as the continents have drifted 
apart over the past 200 million years. 
Researcher will also conduct circu- 
lation and chemical transport studies in 
Gulf of Mexico waters and participate 
in a continuing international study 
of mesoscale currents in the Sargasso 
Sea. 
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3Territorial sea 
4Alaska Region 


U.S. Contiguous Fishing Zone (CFZ) 
off the coast of Maine. A $450,000 bond 
was posted by the owners before the 
vessel was released (Table 1). 


While these activities are underway, 
NOAA vessels will be engaged in im- 
portant fisheries surveys along the 
U.S. east coast, off Brazil and the 
Guianas, in the Caribbean, Gulf of 
Mexico, Baja California, the U.S. west 
coast and Alaska, and throughout 
the Pacific. Nine fisheries research 
vessels will be engaged in these activ- 
ities: the Oregon and Oregon II, 
David Starr Jordan, John N. Cobb, 
George M. Bowers, Murre I1, Town- 
send Cromwell, Albatross IV, and 
Delaware II. 

They will make comprehensive sur- 
veys of fish migrations and growth; 
seek out the spawning grounds of her- 
ring and other fish; investigate the sup- 
ply of shrimp, lobsters, clams, and 
other shellfish; and study the activities 
of ocean mammals. When the season 
ends, much more will be known about 
the marine life of skipjack tunas, deep- 
water shrimp, hake, pollock, crabs, 
haddock, cod, flounder, striped bass, 
and weakfish, to name a few of the ben- 
thic, pelagic and anadromous species 
which will be investigated. This re- 
search will aid the American fishing 
industry and assist the United States 
in negotiating with foreign nations. 

The NOAA Fleet supports primarily 
the activities of three NOAA agen- 
cies—the National Ocean Survey, 
the National Marine Fisheries Service 
and the Environmental Research Lab- 
oratories. The vessels are based princi- 
pally at Norfolk, Va., Miami, Fla., 





and Seattle, Wash. Smaller vessels in 
support of NOAA’s vast marine pro- 
grams are located at various ports where 
fisheries laboratories and research 
centers are maintained. Included is 
the Great Lakes Center at Monroe, 
Mich., which conducts limnology re- 
search and nautical charting surveys 
of the Great Lakes. 

Five of NOAA’s ships are carrying 
out environmental impact studies in 
potentially oil-rich waters of the Gulf 
of Alaska and the Bering and Beaufort 
seas. The Discover, Surveyor, Miller 
Freeman, Townsend Cromwell, and 
Rainier are making in-depth studies 
of the environmental impact of the 
exploration and development of oil 
and gas resources in these sub-Arctic 
and Arctic waters. 

Eight ships will conduct the nautical 
charting surveys essential to safe navi- 
gation. They will gather data in Amer- 


Foreign Fishery Developments 


Japan: Soviet Talks and 


JAPAN-USSR FISHERY TALKS 


The 19th Annual Meeting of the Ja- 
pan-Soviet Fisheries Commission 
opened in Tokyo, Japan, on 3 March 
1975 according to the Suisan Keizai 
Shimbun and Shin Shimbun. The focal! 
points of this year’s negotiations were: 
1) allocation of salmon catch quotas; 
2) enforcement of salmon regulations 
in the Area B (south of lat. 45°N) of the 
North Pacific treaty waters; and 3) 
regulations of the herring fishery in the 
Okhotsk Sea. 

This year’s salmon talks were ex- 
pected to be tough since Japan wanted 
a 91,000-metric-ton quota (the same as 
in 1973, the previous year of good Asian 
pink salmon runs), whereas the Soviet 
Union was expected to demand a cut 
to correct the imbalance in the salmon 
catches of the two countries. The Soviet 
Union was also likely to insist on send- 
ing their patrol vessels into Area B, 
a move which Japan strongly opposed. 
The crab and sea snail fishery negotia- 
tions opened in Moscow on March 3rd. 


FISHERMEN PROTEST 


About | ,000 irate Japanese fishermen 
on 28 February 1975 staged a rally in 


ica’s coastal waters, estuaries, bays 
and lakes for the two million charts the 
National Ocean Survey issues each 
year. These are the Fairweather, 
Rainier, Mt Mitchell, Whiting. Peirce. 
McArthur, Davidson, and Ferrel, and 
several smaller vessels. Their work will 
take them to the waters of New Jersey 
and New York, the Florida Keys, 
Puerto Rico, the Virgin Islands, Gulf 
of Mexico, Puget Sound, the West 
Coast and Alaska, and the Great Lakes. 

Essential also to safe navigation are 
the wire drag surveys for underwater 
hazards, including wrecks, conducted 
by the Rude and Heck along the south- 
east coast and in the Gulf of Mexico, 
and the current circulation surveys 
carried out by the Ferrel in Chesapeake 
Bay, Oregon Inlet, N.C., and the Great 
Bay-Portsmouth Harbor Estuary in 
New Hampshire. These three vessels 
are unique, the only ones of their kind 


in the country, built specifically for 
their specialized work. 

Some of the studies engaged in by 
the NOAA Fleet will seek to extend 
man’s understanding of the ocean and 
the atmosphere, to evaluate the living 
marine resources of waters off the Unit- 
ed States and South America and in 
the eastern and mid-Pacific; and to 
assess the environmental impact of 
activities in submerged coastal areas, 
such as man-made pollution in the New 
York Bight, the 1!1,500-square-mile 
area of coastal and outer continental 
waters extending from Montauk Point, 
Long Island, N.Y., to Cape May, N.J. 
And far off the southern California 
coast, the deep sea research vessel 
Oceanographer will seek to determine 
the effects of deep sea mining for man- 
ganese nodules on the sea environment. 
Some studies will involve other U.S. 
agencies, educational institutions, and 
foreign countries. 


Fishing Protest; Tuna Prices and Exports 


Tokyo to protest what they called the 
Soviet fleet’s ‘reckless’ fishing in 
Japanese waters, the Suisan Keizai 
Shimbun and Minato Shimbun report. 
In recent years, Soviet trawlers fish- 
ing for Alaska pollock, mackerel, and 
other fish off the Pacific coast of Japan 
from Hokkaido to Chiba Prefecture 
were reported to have caused damages 
to vessels and fishing gear totaling 300 
million yen (US$1.05 million). 

At the rally, the fishermen adopted 
a resolution calling for: (1) immediate 
withdrawal of Soviet fleets operating 
off Japan; (2) compensation for damages 
to vessels and gear; and (3) early estab- 
lishment of a 12-mile territorial sea 
limit. A recent aerial patrol by the Mari- 
time Safety Agency sighted 135 Soviet 
trawlers and motherships off eastern 
Japan. 


TUNA PRICE PLAN 


The Federation of Japan Tuna Fish- 
eries Cooperative Associations (whose 
members include most of the Japanese 
tuna longline vessel owners), antici- 
pating a sharp decline in skipjack and 
albacore prices in Japan owing to stag- 
nant sales to the United States, has 
developed a tuna supply adjustment 
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plan. according to reports in the Suisan 
Keizai Shimbun and Kanzueme Joho. 
From March until August, the Federa- 
tion plans to store, frozen, over 20,000 
metric tons of skipjack and 10,000 met- 
ric tons of albacore if the bidding prices 
for the landings fall sharply. 

The prices at which the storage op- 
eration will begin are reported to be 
around ex-vessel 150 yen per kilogram 
(US$481 per short ton at 283: 1) for skip- 
jack and 220 yen per kilogram ($705 
a short ton) for albacore. The prefec- 
tural tuna associations will also par- 
ticipate in this plan. Funds needed 
to finance the undertaking are estimated 
to reach 15,200 million yen ($53.7 mil- 
lion), for which the Federation intends 
to seek emergency, low-interest govern- 
ment loans. Monetary losses resulting 
from the supply adjustment plan will 
be apportioned to the members, who 
will be assessed 2 yen/kg ($6.4/short 
ton) for their landings for one year be- 
ginning | March 1975. Also included in 
the plan is the storage of canned tuna. 
The Tuna Federation’s price supporting 
measure is being closely watched by 
Japanese tuna packers, who have been 
hopeful that raw tuna prices would de- 
cline in the future. 





TUNA EXPORTS, 1974 


Japanese fresh and frozen tuna ex- 
ports in 1974 totaled 139,358 metric 
tons valued at 24,293 million yen 
(US$83.8 million at 290: 1) on a customs 
clearance basis (see Table), according 
to the Finance Ministry of Japan and 
reported in the Suisan Tsushin. This is 


an increase of | percent in quantity and 
13 percent in value (yen) over the 1973 
exports of 138,505 tons worth 21,540 
million ($78.9 million at 273:1). Skip- 


jack exports, which recorded 95,776 


tons, declined by about 7,000 tons or 
6 percent from 1973 but albacore ex- 
ports, at 27,769 tons, registered a 33 
percent increase over 1973. 


Japan's fresh and frozen tuna exports, 1973-74. 





1973 





Species Quantity 





Quantity Value? 





Metric ton 


Skipjack 
Albacore 20,884 
Yellowfin 13,885 
Bluefin 0.2 
Other tuna 1,051 


102,685.0 


Metric ton 10° yen 
95,776 
27,769 9,118 
14,769 2,295 
4 21 
1,040 205 


12,654 


139,358 24,293 








2Based on 290 yen = US$1 


Uruguay, Bulgaria Explore Fishery Programs 


Bulgarian and Uruguayan officials 
met for 3 days in Montevideo, Uruguay 
during the week of 10 March 1975, to 
discuss the possibility of fisheries co- 
operation. The talks were of an informa- 
tion-gathering and exploratory nature. 
The Uruguayan law on investments, 
the purchase of Uruguayan products, 
the investment of capital goods, and 
the creation of a joint Bulgarian-Uru- 
guayan enterprise were discussed in 
detail. 

The Bulgarian delegation, headed 
by Dragni A. Nedev, the Director 
of the Bulgarian State Fishing Enter- 
prise, proposed an agreement allowing 
Bulgarian stern factory and freezer 
trawlers to operate in Uruguayan wa- 
ters. This offer was rejected by Uru- 
guayan officials who claimed that three 
such vessels presently fishin Uruguay's 
coastal waters and that any additional 
vessels are prohibited by Uruguayan 
fishery laws. 

The Bulgarian delegation also ex- 
pressed an interest in forming an Uru- 
guay-based fishing company, either 
as a joint venture or as a 100 percent 
Bulgarian-owned company. The pro- 
posal included the construction of a 
fish-processing plant. The Uruguayans 
welcomed such a project, providing 
the Bulgarians complied with legal 
provisions which stipulate that all ves- 
sels be new, that they fly Uruguayan 


flags, and that at least 50 percent of the 
crew be Uruguayan citizens. (These 
same provisions are required of all 
would-be investors.) 

According to the NMFS Office of 
International Fisheries, there seems to 
be a growing interest by Communist 
countries in Latin American fisheries. 
The Bulgarians also held talks with 
Brazilian and Argentine officials. In 
February 1975, a delegation from the 
Polish state-owned companies RY BEX 
(fishery trade) and DALMOR (deep- 
sea fishing) visited Uruguay and Peru. 
The discussions were apparently of 
a similar nature and included an offer 
by the Poles to provide Uruguay with 
five new fishing vessels. A Soviet fish- 
eries delegation is about to visit Mon- 
tevideo to discuss fisheries coopera- 
tion. 

The East European and Soviet of- 
ficials are concerned with the growing 
number of coastal nations expanding 
fishery jurisdictions and an increasing 
tendency of setting quotas, or other 
limitations, on fisheries catch. Invest- 
ments since World War II in ever-ex- 
panding fishing fleets of East Europe 
and the USSR have been enormous 
and are estimated to exceed $10 billion. 

The waters off Brazil, Uruguay, 
and Argentina still have abundant re- 
sources of little-exploited fishery 
stocks. Since all of these countries 
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claim 200-mile fishery jurisdictions, 
the only possibility for the Soviets and 
the East Europeans to participate in 
such fisheries is by entering into joint 
venture arrangements. 


Joint Shrimp Venture Set 
by Japan-Pakistan Firms 

Two Japanese firms have obtained 
a combined 49 percent interest in a 
Pakistani shrimp fishing operation 
according to a report in Quick Frozen 
Foods International. The company, 
Sea Food Freezing Company, has 
granted Nichiro Gyogyo Kaisha, Ltd. 
(a fishery firm) a 27 percent interest, 
and Toyo Menka Kaisha, Ltd., (a 
trading firm) a 22 percent interest. 
Nichiro will utilize highly advanced 
fishing technology and large freezer 
vessels to increase the company’s cur- 
rent shrimp catch above its present 
1,000 tons per year. 

Japanese fishing companies have 
been actively seeking to form joint 
ventures abroad in order to continue 
fishing in waters off coastal countries 
which may extend their fisheries juris- 
dictions. Nichiro has already estab- 
lished two joint ventures in the United 
States (ORCA Pacific Packing Co., 
and Nichiro Pacific, Ltd.) and one each 
in Gambia, Ghana, Guatemala, Indo- 
nesia, and the Philippines, according 
to reports in the Japan Economic Jour- 
nal. 


Japan Asked to Ban 
Korean Tuna Landings 


Over 1,300 Japanese fishermen and 
crewmen from various prefectures 
rallied in Tokyo on 28 March 1975, 
calling for a ban on tuna landings in 
Japan by foreign fishing vessels accord- 
ing to the Suisan Tsushin and Katsuo 
Maguro Tsushin. The rally, sponsored 
by ‘‘Nikkatsuren’’ (The Japan Tuna 
Federation), was aimed primarily at 
halting tuna landings by Republic of 
Korea (ROK) fishing vessels, which 
have been unloading their catches in 
Japanese ports in increasing quantities 
in recent years. (In 1974, ROK long- 
liners and Panamanian-flag vessels, 
manned by Koreans, together landed 
over 10,000 tons of tuna in Shimizu, 
the port where foreign fish landings are 
largest.) 

At the rally, Nikkatsuren’s Presi- 
dent Shoichi Masuda stated that the 





sharp increase in direct tuna landings 
by foreign fishing vessels posed a dif- 
ficult international problem complicated 
by the involvement of Japanese trading 
firms in the venture. He cited direct 
ROK tuna landings as contributing to 
the market price decline. He pointed 
out that the trading firms, which have 
heavily financed and virtually con- 
trolled ROK vessels operating out of 
Japanese ports, were hindering normal 
Japanese fishing activities and empha- 
sized the need for legislation to revise 
the existing Law Relating to the Regu- 
lation of Fishing by Foreign Nationals. 

The rally adopted a resolution calling 
for legislation aimed at: (1) banning fish 
landings in Japan by foreign fishing 
vessels; and (2) prohibiting foreign 
carrier vessels from bringing fish into 
Japanese fishing ports or fishing port 
districts. Earlier, on 14 March, a sep- 
arate vally was held in Shimizu by about 
1,000 tuna fishermen protesting foreign 
fish landings. They staged demonstra- 
tion parades on land and sea, shouting 
repeatedly at Korean fishing vessels 
in port to go home with their catches. 

The Japanese Government's Fish- 
eries Agency, in view of strong protests 
by the Japanese tuna industry, on 25 
March sent Fisheries Administration 
Chief Hyodo to Seoul, Republic of 
Korea, to confer with ROK Fisheries 
Director Kang regarding voluntary 
regulation of Korean tuna exports to 
Japan, the Suisan Tsushin and Nihon 
Suisan Shimbun report. The Japanese 
official is believed to have sought ac- 
ceptance of the following proposals 
relating to ROK tuna exports to Japan: 
(1) temporarily suspend tuna exports to 
Japan; (2) voluntarily limit exports to 
20,000 tons a year; and (3) use carrier 
vessels but no fishing vessels for ship- 
ment of tuna to Japan. On 28 March, 
the talks were still going on, with indi- 
cations that ROK will not accept the 
proposed regulations. 


Japanese Company Halts 
Ghanian Tuna Operation 


Nichiro Gyogyo, a major Japanese 
fisheries firm, has apparently decided 
to cease tuna fishing operations, ac- 
cording to the Office of International 
Fisheries, NMFS. The company’s 
notification of the All Japan Seamen’s 
Union of the planned layoff of 633 tuna 


fishermen was reported in Suisan 
Tsushin early this year. 

Nichiro, once the largest Japanese 
fishery firm in the tuna business, had 
13 pole-and-line skipjack vessels based 
in Tema, Ghana. That joint venture 
ran into difficulties because of de- 
pressed tuna sales to the United States 
and because of the criticism voiced at 
the November 1974 meeting of the 
International Commission for the Con- 
servation of Atlantic Tuna. The Com- 
mission alleged that Tema-based Jap- 
anese vessels were taking undersized 
yellowfin tuna. Nichiro planned to 
sell its Tema-based tuna vessels to 
local Ghanaian interests. 

Continued deficits, arising from tuna 
operations in recent years, contributed 
to the serious financial troubles of 
Nichiro, whose business in 1974 showed 
a net loss of nearly US$3 million. As a 
result, the firm has undergone reorgan- 
ization. 


Long-term Fishery Aid 
Loan Given Indonesia 


The Asian Development Bank 
(ADB) has announced the approval 
of a $13.2 million long-term loan to the 
Indonesian Government for a fisheries 
development project costing an esti- 
mated $21.3 million. The ADB loan 
will finance the construction of facilities 
at Pekalongan, Central Java, for the 
catching, processing, transport, and 
marketing of fish for domestic consump- 
tion. The project is expected to increase 
the fisheries catch by about 14,000 met- 
ric tons a year and to introduce modern 
marketing facilities. The Bank loan, 
which will cover the foreign exchange 
portion of the project ($11.3 million), 
interest, and other expenses ($1.9 mil- 
lion), is repayable in 18 years, including 
a 4-year grace period. The annual in- 
terest rate is 8.25 percent. The project 
is to be completed by 1979. 

According to the U.S. Embassy, 
Manila, the project would provide for- 
eign exchange funds for the purchase 
or construction of: 

(1) Diesel engines, auxiliary equip- 
ment and purse seine nets to equip a 
fleet of 50 wooden-hulled vessels each 
having the capacity of 60 gross reg- 
istered tons (GRT) (the vessels are to 
be built by local shipyards); 

(2) Equipment and power sets for 
a cold-storage/ice-making complex; 
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(3) Three steel-hulled refrigerated 
fish carriers (each having the capacity 
of 120 GRT): 

(4) Fourteen refrigerated trucks and 
13 insulated trucks; 

(5S) Arepair workshop and a slipway; 

(6) A fish landing pier: 

(7) Housing for 150 employees; and 

(8) Miscellaneous facilities and 
equipment as well as the services of 
consultants. 

The project is designed to increase 
the marine fisheries catch in waters 
adjacent to northern central Java by 
adding more efficient fishing vessels 
and gear. It is planned that the annual 
catch of fish will increase by 14,000 
tons; in addition 2,500 tons more will 
be bought from small fishermen. The 
catch will be distributed by the refrig- 
erated fish carriers and trucks to the 
main consuming centers in central and 
western Java. By providing ice, cold- 
storage, and marketing facilities, the 
project will increase the productivity 
and income of small fishermen and 
generate about 1,200 new jobs. 

In October 1974, the Indonesian 
Government established a Govern- 
ment-owned corporation, Persean 
Terbatas Tirta Raya Mina, or, the Tirta 
Raya Mina Company, Ltd. This agency 
will manage the project with head- 
quarters in Jakarta and a branch office 
in Pekalongan. The ADB-sponsored 
project will further the goals of the 
Government’s development plan: to 
increase fisheries catch; to increase 
fishermen’s incomes; to expand em- 
ployment; and to maintain fishery re- 
sources. 


Danish Fishermen Protest 
Prices, Gain EEC Subsidy 


To protest low prices of cod and 
fish used for reduction to animal feed. 
Danish fishermen selectively ceased 
their fishing operations for brief pe- 
riods in March 1975, according to the 
U.S. Embassy, Copenhagen. In early 
March, fishermen at Hirtshals, an im- 
portant fishing port, stopped fishing 
and held talks with fishermen at other 
major ports on the Danish West Coast 
to extend the strike. To make matters 
worse, the fishermen claim that prices 
for fuel have more than doubled, that 
costs of gear and other supplies have 
risen sharply, and that as a result they 
can not make ends meet with the pre- 
vailing low prices. 











Substantial quantities of first-quality 
cod are being taken off the market for 
human consumption and sold as mink 
food. Prices for fish used in reduction 
have fallen from 10-11 U.S. cents/kg 
in March 1974, to 3-4 cents/kg at pres- 
ent. 

In a related development Danish 
fishery associations have increased 
pressure on the Government not to 
renew permission for Polish fishing 
vessels to land fish in Denmark, as 
much of the Polish-caught fish is pro- 
cessed into frozen fillets and blocks for 
export to the United States. Such ex- 
ports are in direct competition with 
Danish exports. 

Falling fish prices have likewise af- 
fected the fishing industries of other 
member states of the European Eco- 
nomic Community (EEC). Weak ex- 
port markets in the United States for 
cod fillets and blocks, and in Europe 
for fish meal have further aggravated 
the situation. Danish officials therefore 
met with their EEC counterparts to 
seek answers to this international di- 
lemma. The Danes believe that much 
of their problem in exporting frozen 
cod to the United States comes from 
semi-hidden government export sub- 
sidies paid by their major competitors 
—Norway, Iceland! and Canada. 

Export subsidy measures were being 
considered by the Danish government, 
when, on April 1, the EEC Council 
approved a subsidy for all member 
countries on the exports of frozen fillets 
and blocks of cod and saithe to all desti- 
nations. The subsidies paid to each 
member country will vary slightly be- 
cause of complicated accounting pro- 
cedures. The effect for Denmark will 
be a U.S. 14.1 cents/kg subsidy for 
cod exports, and 9.2 cents/kg subsidy 
for saithe products. This action by the 
EEC Council should help improve the 
competitive position of Danish exports 
against non-EEC nations. 


JAPAN WHALING FIRMS 
MERGE, HALVE FLEETS 


Six Japanese fishing companies have 
merged their whaling operations into 
a single new firm, which will have a 
capitalization of US$33 million (10 
billion yen), according to the U.S. Em- 


‘Iceland's exports were also helped by the de- 
valuation of her currency. 





bassy in Tokyo. The participants in the 
merger are: Taiyo, Nippon Suisan, 
Kyokuyo, Nitto Hogei, Nihon Hogei, 
and Hokuyo Hogei. 

The merger was considered neces- 
sary as whale quotas have been declin- 
ing, and the individual companies in- 
volved did not feel their independent 
whaling operations were economically 
viable. The Japanese Federal Trade 
Commission ruled that the merger was 
not monopolistic in view of the eco- 
nomic pressures, but it did stipulate 
that only needed assets could be trans- 
ferred to the new firm to preclude the 
passing on of consolidation costs to 
the consumer through higher prices. 
This ruling is expected to complicate 
and delay merger negotiations. In ad- 
dition the participating companies must 
share the financial burden of reducing 
the four whaling fleets currently in ex- 
istence, to the two projected for the 
successor firm, before the planned 
consolidation can take place. 


Iceland Discusses 
200-Mile Fish Zone 


Prime Minister Geir Hallgrimsson, 
Foreign Minister Einar Agustsson, 
and Justice (and Commerce) Minister 
Olafur Johanasson, each made state- 
ments on March 5 concerning the Ice- 
landic government's plan to implement 
a 200-mile Fisheries Zone (FZ) in 1975 
according to the U.S. Embassy in Reyk- 
javik. 

The Prime Minister stated that the 
political decision for extended juris- 
diction had already been made, but 
that no unilateral action would be taken 
until the Law of Sea Conference at 
Geneva had been concluded on May 10. 
He indicated that the extension would 
probably be put into effect by Novem- 
ber 13, when the current fisheries agree- 
ment with the United Kingdom will 
have expired. Hallgrimsson reiterated 


Publications 


his government's official position that 
Iceland alone could utilize the entire 
catch within the 200-mile FZ. 

Foreign Minister Agustsson advised 
that a 200-mile FZ would require ne- 
gotiations to establish suitable mid- 
lines, but declined to speculate when 
such talks might begin. The Justice 
Minister, who has the responsibility 
for the Icelandic Goast Guard and for 
fisheries enforcement, indicated that 
his office was currently studying the 
problems that extended jurisdiction 
would bring about. A new Coast Guard 
cutter is expected to be available in 
May, but as one additional vessel would 
not be sufficient for adequate surveil- 
lance, his Ministry was seriously con- 
sidering the possibility of strength- 
ening the Guard's air fleet. 


Polish Fishermen Drown 
in Danish Port Accident 


The Polish side trawler Brda became 
careened in a 15-20 feet of water at the 
entrance to the Danish North Sea port 
of Hanstholm on 10 January 1975. Ten 
of the 27 crewmen were lost before a 
helicopter could take all hands off the 
vessel. 

The Brda was entering Hanstholm 
at 11 p.m. in a Force 6 wind when it 
struck bottom and lost the use of its 
steering mechanism. While waiting 
for a tugboat to aid in maneuvering 
the trawler, whose engines were still 
in good order, the Brda anchored, but 
at 2:15 a.m. the anchor chain parted 
and the wind blew the vessel toward 
the cement breakwater. A wave 
smashed the Brda against the break- 
water; after that, the vessel lay on its 
starboard side 10 meters from the break- 
water. During the helicopter rescue 
operations, 10 seamen were washed 
overboard and drowned. A_ special 
commission and a maritime court are 
investigating the incident. 


Recent NMFS Scientific Publications 


Data Report 98. Petersen, Duane 
H. **Trawl catches and oceanographic 
data from NMFS surveys of the Gulf of 
Alaska pandalid shrimp resources, 
1973.’ February 1975, 206 p. (3 micro- 
fiche). For sale by U.S. Department 
of Commerce, National Technical 
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Information Service, 5285 Port Royal 
Rd., Springfield, VA 22151. 


ABSTRACT 


Trawl catch and oceanographic 
data collected from two National 
Marine Fisheries Service cruises 
to assess the relative abundance of 





the pandalid shrimp resource in 
the Gulf of Alaska during 1973 are 
presented. 

Station data are arranged in a 
tabular form and provide information 
on location, depth, time and distance 
trawled, type of fishing gear used, 
and species catch by weight. Bottom 
temperatures and salinities for some 
stations are also included. 


Data Report 99. Dean, David. 
‘*Raritan Bay macrobenthos survey, 
1957-1960.”” February 1975, 51 p. (1 
microfiche). For sale by U.S. Depart- 
ment of Commerce, National Technical 
Information Service, 5285 Port Royal 
Rd., Springfield, VA 22151. 

ABSTRACT 


This paper describes a quantita- 
tive and qualitative census of ben- 
thic macrofauna from Raritan Bay 
and Lower Bay during the summers 
of 1957 to 1960, prior to and following 
the operation of a sewer outfall at the 
head of Raritan Bay. A total of 193 
stations were sampled yielding 127 
taxa that were identified to genus or 
species. Polychaetes, molluscs, 
and crustaceans accounted for 86% 
of the taxa. Most prevalent species 
were the soft-shell clam, Mya are- 
naria, the polychaetes, Nereis 
succinea and Polydora ligni, the 


amphipod, Ampelisca sp., and the 


gastropod, Nassarius obsoletus. 
Three types of species distribution 
were found, viz., those found only 
in Raritan Bay, those only in Lower 
Bay, and those common to both 
bays. Of the 10 stations sampled in 
Raritan Bay for four consecutive 
years, by the summer of 1960 one 
had the same number of species in 
quantitative samples as in 1957, 
four stations averaged a 30% de- 

crease, and six stations averaged a 

96% increase. 

Data Report 100. Hall, John R., and 
Carl H. Saloman. ‘Distribution and 
abundance of macroinvertebrate species 
of six phyla in Tampa Bay, Florida, 
1963-64 and 1969.’’ March 1975, 505 p. 
(8 microfiche). For sale by U.S. De- 
partment of Commerce, National Tech- 
nical Information Service, 5285 Port 
Royal Rd., Springfield, VA 22151. 


ABSTRACT 

Data include a species checklist 
and distribution and abundance of 
species by station. Phyla reported 
are Annelida (179 species of Poly- 
chaeta), Mollusca (295 species), 
Phoronida (Phoronis architecta), 
Brachiopoda (Glottidia pyrami- 
data), Echinodermata (35 species), 
and Chordata (Cephalochordata: 
Branchiostoma caribaeum). 


NOAA Technical Report NMFS 
SSRF-686. Nakatani, Roy E., Gerald 
J. Paulik, and Richard Van Cleve. 
**Pink salmon, Oncorhynchus gorbuscha, 
tagging experiments in southeastern 
Alaska, 1938-42 and 1945.”’ April 1975. 
39 p. 


ABSTRACT 


A total of 20,532 pink salmon 
(Oncorhynchus gorbuscha) were 
tagged and released in southeastern 
Alaska north of Sumner Strait during 
the years of 1938 to 1942 inclusive, 
and in 1945. The recovery of 7,027 of 
these tags in the fish traps confirmed 
the findings of other investigators 
that the pink salmon stocks of the 
northern part of southeast Alaska 
are separate from those in the south- 
ern part. They also show that pink 
salmon enter the northern part of 
southeast Alaska through two paths: 
(1) through Icy Strait, and (2) 
through the lower end of Chatham 
Strait. No evidence was found of 
movement through Peril Strait from 
Salisbury Sound into Chatham 
Strait. The centers of density of 
each group of tags appeared to move 
ina consistent manner, but a smaller 
number of tags from each release 
were dispersed throughout the north- 
ern part of southeastern Alaska. 
Differences were noted between 
the movements of fish in odd and 
even years. Also a larger propor- 
tion of earlier tagged fish moved to 
recovery locations farther inland. 
In all areas and in all years the fish- 
ing season closed about the time of 
the greatest abundance of fish in the 
fishery, therefore the later parts of 
the runs were not studied. Appar- 
ently the 1941 run was the largest 
and that in 1945 the smallest. Mi- 
gration rates were studied by plotting 
the catch per trap as well as by the 
recovery of tags. The latter showed 
movements of 9.05 to 33.37 miles per 
day. Survival rates computed for 
thirty releases with total tag recovery 
periods of two or more weeks aver- 
aged 0.384. Weekly exploitation 
rates varied from 0.142 to 0.452 
averaging 0.250. The weekly F 
exponential rate of fishing averaged 
0.514. Recoveries of tags from seines 
were not used since their proportion 
of tags recovered was less than one- 
half their proportion of the catch. 
Recommendations are made for 
future tagging experiments based 
upon the results of this analysis. 


NOAA Technical Report NMFS 
SSRF-675. Shomura, Richard S., and 
Francis Williams (editors). ‘*Proceed- 
ings of the International Billfish Sym- 
posium. Kailua-Kona, Hawaii, 9-12 
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August 1972. Part 1. Report of the Sym- 
posium.’’ March 1975. 33 p. 
(No abstract) 


NOAA Technical Report NMFS 
SSRF-682. Clark, N. E., L. Eber, 
R. M. Laurs, J. A. Renner, and J. F. 
T. Saur. **Heat exchange between ocean 
and atmosphere in the eastern North 
Pacific for 1961-71."’ December 1974. 
108 p. 


ABSTRACT 


Summaries of large-scale heat 
exchange between ocean and atmo- 
sphere in the eastern North Pacific 
Ocean are presented for the period 
1961 through 1971. The summaries 
are based on computations made 
from synoptic marine radio weather 
reports and include 1) monthly 
values of total heat exchange and 
departures from a long-term mean; 
2) long-term monthly mean values 
of the total heat exchange, incom- 
ing solar radiation, effective back 
radiation, and evaporative and 
sensible heat transfer; and 3) annual 
cycles of total heat exchange for 
selected areas. 

Outstanding spatial and temporal 
features of the heat exchange values 
are discussed. However, little de- 
tail is given since this is a summary 
report, and readers can draw their 
own conclusions depending upon 
the intended use of the charts. 

Comparisons are also made be- 
tween the total heat exchange values 
and those given in two other reports. 
Discrepancies between values given 
in this report and those published in 
the other reports are attributed to 
differences in the empirical equa- 
tions used to make the heat exchange 
computations, differences in data 
processing techniques, differences 
in the observed data used in the 
computations due to different meth- 
ods of acquisition, and the possibility 
of ocean climate changes. 

NOAA Technical Report NMFS 
SSRF-685. Fahay, Michael P. ‘An 
annotated list of larval and juvenile fishes 
captured with surface-towed meter net 
in the South Atlantic Bight during four 
RV Dolphin cruises between May 1967 
and February 1968.’’ March 1975. 39 p. 

(No abstract) 


NOAA Technical Report NMFS 
SSRF-683. Dow, Robert L., Fred- 
erick W. Bell, and Donald M. Harri- 
man. ‘‘Bioeconomic relationships for 
the Maine lobster fishery with considera- 
tion of alternative management 
schemes.’’ March 1975. 44 p. 

(No abstract) 





In Brief. ... 


“Missing Links,’ Marine 
Parks, and Sailfish 


....A ‘missing link’’ in the ancestry 
of rock-building algae has been discov- 
ered and photographed off the coast 
of Belize (British Honduras) in Central 
America, the University of Miami 
reports. Specimens, looking like giant 
potato chips and collected from a pre- 
cipitous ocean-facing reef wall to 
depths of 800 feet, resemble fossil forms 
found in limestone 200-300 million years 
old in West Texas, Kansas, New 
Mexico, North Africa, and the Soviet 
Union.... 


.. . .A 67-meter, 1,860 gross ton major 
research vessel is being built for Aus- 
tralia’s Division of Fisheries and 
Oceanography, Australian Fisheries 
reports. Set for completion in 1978, 
the vessel will perform multiple tasks 
in oceanography, marine environmental 
studies, fisheries research, and com- 
mercial-type fishing operations. It will 
have biological, marine physics, and 
marine chemistry labs; a wet lab for 
fish, water, and plankton samples; 
another complex for data handling and 
computer operations; a scientific plot- 
ting room; and an electronics work- 
snop..... 


.. . .Fifteen years of weather satellite 
data and its application to the forecast- 
ing and warning of destructive storms 
have been commemorated by NOAA’s 
National Environmental Satellite Ser- 
vice. Said NESS Director David John- 
son, ‘‘From a small beginning 15 years 
ago, the nation has developed a sophis- 
ticated and effective operational weath- 
er satellite system based upon the ac- 


complishments of the world’s first 
polar-orbiting weather satellite, TIROS 
1, launched by NASA from Cape Ca- 
naveral'on April 1, 1960"°. . . . 


....°*Interocean ’76,’’ a marine tech- 
nology conference, will be held in Dus- 
seldorf, Federal Republic of Germany, 
15-19 June 1976, the NMFS Office of 
International Fisheries reports. Ex- 
hibitions and discussions will feature 
marine mining, fisheries, research tech- 
niques, marine technology materials, 
desalination, pollution control, and 
underwater gear. For information con- 
tact Hans Teetz, German-American 
Chamber of Commerce, 666 Fifth Ave., 
New York, NY 10019 (telephone 212- 
582-7788)... . 


....A Japanese refrigerated carrier 
vessel owned by Taiyo Fisheries Com- 
pany returned to Hakata, Japan on 4 
March with 6,200 metric tons of edible 
whale meat (4,000 tons of minke whale 
meat; 2,200 tons of sei and fin whale 
meat) to sell later that month according 
toa Nihon Suisan Shimbun report. The 
purchase was the first from a Soviet 
factoryship at sea and operating in the 
Antarctic whale fishery, and the com- 
pany hopes to make similar future 
transactions... . 


... Construction of a 10-million-egg 
sockeye salmon gravel incubation fa- 
cility near Palmer, Alaska has been 
announced by the state’s Department of 
Fish and Game. Salmon runs there have 
declined from escapements of 100,000 
fish to only a few in recent years. It will 
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be at least 5 years before returning 
hatchery-raised salmon increase the 
runs. .... 


....The Australian Government will 
create a marine park on the Great Bar- 
rier Reef to protect it for its intrinsic 
value and tourist industry importance, 
reports Australian Fisheries. Oil drill- 
ing reportedly will be banned in 
any area of the park where it is consid- 
ered harmful to the reef or the environ- 
ment.... 


. . . John L. Dupuy has been promoted 
to Senior Marine Scientist and head 
of marine culture studies at the Virginia 
Institute of Marine Science, according 
to a VIMS report. His research unit 
has also been elevated from section 
status to Department of Marine Cul- 
wre. ... 


... .Florida’s Department of Natural 
Resources, seeking data on the survival 
of sport-caught and released sailfish 
tagged and tracked four 15-30 pounders 
off the state’s east coast in December 
1974. Tracked for 3- and 6-hour periods 
with Woods Hole-type returnable tags 
and transmitting devices, all four moved 
generally northward and offshore at 
an average of 1.2 and 1.8 knots. One, 
with a strong Gulf Stream current, 
was tracked 26 miles northward in 6 
hours. ... 


....Cyclone Tracey, which devas- 
tated Darwin, Australia on Christmas 
eve, also severely battered the Northern 
Territory fishing fleet, according to 
Australian Fisheries. Of the 40 vessels 
normally based in Darwin, four sank, 
two capsized, eight ran aground and 
were damaged, and two more were 
missing... . 


....A National Whale Symposium, 
scheduled for 9-12 November 1975 at 
Indiana University, Bloomington, 
Ind., is set to draw attention to cetacean 
preservation according to program 
organizers. Leaders in the social and 
natural sciences, arts, and humanities 
will present lectures, discussions, ex- 
hibits, and concerts. Past and present 
relationships between man and cetacea 
will be explored through such fields as 
international law, biology, literature, 
folklore, and music. . . . 











The National Marine Fisheries Service (NMFS) does not approve, rec- 
ommend or endorse any proprietary product or proprietary material 
mentioned in this publication. No reference shall be made to NMFS, or 
to this publication furnished by NMFS, in any advertising or sales pro- 
motion which would indicate or imply that NMFS approves, recommends 


or endorses any proprietary product or proprietary material mentioned 
herein, or which has as its purpose an intent to cause directly or indirectly 
the advertised product to be used or purchased because of this NMFS 
publication. 
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